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Annual  Report  of  Program  Activities 
National  Institute  of  Allergy  and  Infectious  Diseases 
January  -  December  1961 

OFFICE  OF  THE  DIRECTOR 

1.  Both  the  intramural  and  extramural  activities  of  the  National 
Institute  of  Allergy  and  Infectious  Diseases  have  expanded  during  the  calen- 
dar year  19615  ^s  increased  funds  have  become  available. 

2.  A  grant  for  the  fifth  International  Center  for  Medical  Research 
and  Training  was  awarded  to  the  Louisiana  State  University  School  of  Medicine. 
The  overseas  affiliate  is  the  Costa  Rican  School  of  Medicine,  University  of 
Costa  Rica,  and  the  Hospital  San  Juan  de  Dios . 

3.  Outstanding  achievements  in  the  intramural  area  of  activity  include 
the  demonstration  that  a  natural  malaria  infection  of  Malayan  monkeys  is 
transmissible  to  man  under  laboratory  conditions.   A  field  laboratory  has 
been  established  at  Kuala  Lumpur  to  investigate  the  possibilities  of  transfer 
to  man  occurring  in  nature. 

4.  Our  virologists,  in  collaboration  with  clinical  investigators,  have 
established  in  human  volunteers  that  some  fourteen  different  viruses  are  capa- 
ble of  producing  the  symptoms  of  upper  respiratory  disease,  the  "common  cold." 
Using  the  same  procedures,  it  was  possible  to  show  that  the  Eaton  agent, 
known  to  cause  primary  atypical  pneumonia,  is  really  a  sub-bacterial  PPLO 
(pleuro-pneumonia-like-organism)  cultivable  on  synthetic  media.   It  is  not 

a  virus,  as  had  been  previously  supposed. 

5.  To  implement  our  interest  in  expanding  virologic  research,  the 
decision,  based  upon  discussions  in  1961,  has  been  made  for  this  Institute  to 
support  the  production,  certification,  and  distribution  of  standard  viral 
diagnostic  reagents  to  qualified  virologists. 

6.  Notwithstanding  the  probability  that  the  number  of  etiologic 
agents  for  the  common  cold  will  be  enlarged  by  future  research,  the  decision 
was  reached  in  1961  to  attempt  the  production  of  a  polyvalent  prophylactic 
agent  or  agents  against  upper  respiratory  disease.   This  will  be  based 
largely  upon  the  recent  researches  of  our  own  intramural  virologists,  and 
upon  those  of  our  grantees,  amplified,  it  is  hoped,  by  the  cooperation  of 
the  pharmaceutical  industry  in  producing  prototype  vaccines,  and  of  other 
agencies  experienced  in  field  testing  such  biologicals . 

7.  One  of  the  more  important  advances  in  the  field  of  public  and 
personal  health  during  1961,  which  was  supported  by  this  Institute,  was  the 
development  of  an  effective  measles  vaccine  by  one  of  its  long-time  grantees. 
Dr.  John  F.  Enders  of  the  Children's  Hospital  in  Boston,  Massachusetts.   This 
has  been  hailed  almost  universally  as  an  achievement  of  outstanding  merit.  .  . 


8.  As  a  part  of  the  United  States  effort  to  establish  better  scien- 
tific communication  with  the  USSR,  this  Institute  sponsored  the  U.S.  Infec- 
tious Disease  and  Microbiology  Exchange  Mission.   A  group  of  well  known 
virologists,  headed  by  Dr.  Robert  J.  Huebner,  Chief,  Laboratory  of  Infectious 
Diseases,  NIAID,  visited  research  institutions  and  laboratories  in  Russia  for 
four  weeks  in  the  spring.  Members  of  the  delegation  were: 

Dr.  Robert  M.  Chanock,  Laboratory  of  Infectious  Diseases,  NIAID 

Dr.  Fred  M.  Davenport,  University  of  Michigan 

Dr.  W.  McD.  Hammon,  University  of  Pittsburgh 

Dr.  Edwin  H.  Lennette,  California  State  Department  of  Public 

Health 
Dr.  Alexis  Shelokov,  Laboratory  of  Tropical  Virology,  NIAID 

9.  This  Institute  supported,  during  the  past  calendar  year,  two 
international  conferences,  one  on  newer  respiratory  viruses  and  the  other  on 
measles  immunization;  and  a  conference  of  immunologists .   It  is  our  convic- 
tion that  creating  such  opportunities  for  group  discussion  of  currently 
important  health  issues  by  recognized  leaders  constitutes  one  of  the  more 
productive  means  of  expediting  and  extending  intelligence  in  areas  of  newly 
emerging  knowledge. 
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virologists,  headed  by  Dr.  Robert  J.  Huebner,  Chief,  Laboratory  of  Infectious 
Diseases,  NIAID,  visited  research  institutions  and  laboratories  in  Russia  for 
four  weeks  in  the  spring.  Members  of  the  delegation  were: 

Dr.  Robert  M.  Chanock,  Laboratory  of  Infectious  Diseases,  NIAID 

Dr.  Fred  M.  Davenport,  University  of  Michigan 

Dr.  W.  McD.  Hammon,  University  of  Pittsburgh 

Dr.  Edwin  H.  Lennette,  California  State  Department  of  Public 

Health 
Dr.  Alexis  Shelokov,  Laboratory  of  Tropical  Virology,  NIAID 

9.  This  Institute  supported,  during  the  past  calendar  year,  two 
international  conferences,  one  on  newer  respiratory  viruses  and  the  other  on 
measles  immunization;  and  a  conference  of  immunologists .   It  is  our  convic- 
tion that  creating  such  opportunities  for  group  discussion  of  currently 
important  health  issues  by  recognized  leaders  constitutes  one  of  the  more 
productive  means  of  expediting  and  extending  intelligence  in  areas  of  newly 
emerging  knowledge. 


EXTR.A.I'IURAL  PR03RAM 


jiLTinary. 


Annual  Report  of  Program  Activities 

National  Institute  of  Allergy  and  Infectious  Diseases 
January-December  I96I 

Extramural  Programs 

The  year  I96I  marks  the  tenth  anniversary  of  the  extramural  program  of 
the  Institute-  During  these  years--a  decade  of  progress — the  Institute  has 
continued  to  promote  an  ever-increasing  program  of  research  and  training.   It 
has  consistently  worked  to  achieve  the  essential  research  objectives  outlined 
ten  years  ago:  to  understand  the  fiindamental  nature  of  pathogens  and  aller- 
gens; to  determine  their  mode  of  transmission;  and  to  discover  means  of  pre- 
vention and  specific  therapy. 

Research  Grants  .   .    ■ 

The  distribution  of  research  funds  is  shown  in  Tables  I  and  II.   Data 
regarding  the  review  and  approval  of  research  grants  are  given  in  Table  III. 

Allergy  and  Immunology 

The  realization  of  the  need  for  basic  investigations  into  fundamental 
phenomena  underlying  allergic  and  immune  reactions  has  resulted  in  the  advance 
of  this  Institute's  grant-supported  program  in  this  area  from  9  projects  in 
1956  ($78,258)  to  its  present  level  of  282  grants,  amounting  to  $4,987,462. 
In  addition  to  the  basic  and  clinical  investigations  carried  out  in  universi- 
ties and  research  organizations,  there  is  a  well-developed  program  for  the 
identification,  production  and  biological  testing  of  purified  antigenic 
fractions  of  allergenic  substances. 

Tropical  Medicine  and  Parasitology         ';  ' 

Basic  investigations,  involving  many  diciplines  (immunology,  physiology, 
biochemistry,  etc.)  have  given  us  greater  insight  into  the  fundamental  nature 
of  parasitism  and  host-parasite  relationships.   These  studies  have  steadily 
directed  the  progress  of  medical  science  toward  the  understanding  of  disease 
at  the  cellular  and  subcellular  levels.   Clinical  studies  have  developed 
improved  diagnosis,  management  and  treatment  of  the  large  number  of  diseases 
caused  by  animal  and  plant  parasites.   This  Institute  supported  ^77  grants 
($6,735^113)  in  tropical  medicine,  parasitology  and  zoonoses  during  I96I. 

Staphylococcus 

An  alarming  situation,  especially  in  hospitals,  has  been  developing  in 
this  country  and  abroad.   Certain  strains  of  staphylococcus,  characterized 
by  high  degrees  of  virulence,  communicability,  and  antibiotic  resistance, 
actually  have  become  more  prevalent  with  the  widespread  use  of  penicillin  and 
other  antibiotics.   The  Institute  is  supporting  a  significant  number  of 
research  projects,  particularly  with  regard  to  hospital  design  and  the  use  of 
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ultraviolet  radiation  and  other  measures  to  reduce  the  spread  of  infection. 
In  1961  the  Institute  supported  I06  staphylococcus  research  grants  totaling 
$2,079,800. 

Virology 

The  problems  of  identification  and  discovery  of  heretofore  unlmown 
viruses  in  this  rapidly  expanding  field  are  assuming  unusual  significance. 
Research  grants  awarded  during  I96I,  exclusive  of  vaccines,  involved  269 
grants  worth  $6,388,716.   Studies  on  acute  viral  respiratory  diseases 
accounted  for  the  major  portion  of  this  support.  ,.  . 

As  a  consequence  of  the  Council's  interest  and  positive  action  "based  on 
a  recommendation  of  the  Virology  and  Rickettsiology  Study  Section,  an  Adeno- 
virus Committee  was  established  early  in  i960  to  give  needed  leadership  for 
research  on  the  adenovirus  group  of  filtrable  agents  by  providing  a  generally- 
accepted  set  of  standards  on  which  identification  of  these  viruses  can  be 
based.  The  most  urgent  of  the  Committee's  objectives  has  been  the  production 
of  standardized  reagents  which  would  permit  research  workers  to  identify 
adenovirus  strains.  Through  a  technical  group,  the  Production-Protocol  Sub- 
committee, specifications  were  developed  for  the  production  of  type-specific  '  •.. 
antisera  for  the  known  adenovirus  types.  Proposals  solicited  from  several 
prospective  producers  were  evaluated  by  the  Subcommittee,  the  Adenovirus 
Committee,  and  the  Council.   On  the  advice  of  these  groups,  a  contract  and  a 
special  research  grant  have  been  awarded  for  the  production,  standardization, 
packaging,  and  certification  of  five-liter  quantities  of  specific  antisera 
for  all  37  known  adenovirus  types,  plus  smaller  quantities  of  prototype  viral 
antigens.   The  first  of  these  reagents  will  become  available  early  in  I962. 
It  is  estimated  that  two  years  will  be  required  to  complete  the  program. 

In  October,  the  Institute  was  assigned  general  responsibility  to  cen- 
tralize and  coordinate  the  NIH  activities  related  to  the  production  of  stand- 
ardized viral  reagents.   A  program  therefore  has  been  developed  which  embraces 
not  only  the  work  of  the  Adenovirus  Committee,  but  also  that  of  the  Entero- 
virus Committee  heretofore  sponsored  by  the  National  Cancer  Institute.  More- 
over, the  scope  is  being  expanded  to  include  additional  respiratory  viruses, 
the  arthropod-borne  viruses,  and  miscellaneous  viral  agents  not  previously 
considered.  Both  contracts  and  grants  will  be  used  to  meet  two  distinct 
needs:   reference  reagents  for  use  of  standards  of  comparison  in  research 
laboratories;  and  diagnostic  reagents  to  implement  screening  studies  as  part 
of  epidemiologic  or  other  investigations. 

Guidance  for  the  program  will  be  provided  by  a  Board  for  Viral  Refer- 
ence Reagents,  constituted  of  non-governmental  consultants  plus  staff  repre- 
sentatives of  each  interested  Institute  within  the  National  Institutes  of 
Health.   Several  technical  panels  will  provide  expert  advice  to  the  Board. 
The  Adenovirus  Committee  has  been  reorganized  as  the  Panel  for  Respiratory 
and  Related  Viruses.   The  former  Enterovirus  Committee  has  become  the  Panel 
for  Enteroviruses.   In  addition,  a  Panel  for  Arthropod-Borne  Viruses  is  being 
proposed.   It  is  anticipated  that  this  activity  will  provide  comprehensive 
leadership  in  coordinating  programs  for  the  development  of  reference  standards, 
including  serologic  reagents,  for  the  entire  field  of  virology.   Close  liaison 
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is  being  maintained  with  the  Communicable  Disease  Center  and  with  international 
organizations  having  related  interests . 

The  Committee  on  Influenza  Research,  established  by  the  Council,  has 
been  developing  a  valuable  program  of  interepidemie  research.   It  is  felt  that 
continuing  research  programs  may  well  contribute  more  to  the  knowledge  of 
influenza  than  the  "emergency"  research  dictated  by  epidemics.  Joint  inves- 
tigative studies  encompassing  epidemiology,  virology,  immunology,  and  patho- 
physiology of  influenza  are  being  encouraged.  '  ■  . 

In  September,  a  Symposium  on  the  Cardiopulmonary  Physiology  of  Influenza  ■ 
was  held  at  NIH  to  explore  and  define  areas  in  which  additional  research 
should  be  encouraged.  Some  50  university  researchers  attended  the  session, 
and  a  number  made  specific  inquiries  regarding  Special  Influenza  Research 
Grants.  The  Council  has  recommended  that  FY  62  reserve  funds  for  influenza 
research  be  increased  from  $175,000  to  $200,000  (including  $10,000_for  sup- 
port of  the  Committee's  scientific  evaluation  activities). 

The  Svirgeon  General's  Advisory  Committee  on  Influenza  Control  accepted 
the  Committee's  recommendation  regarding  the  dosage  schedule  for  Influenza 
vaccination,  and  the  text  of  the  official  Influenza  Fact  Sheet  was  accordingly 
revised  in  October. 

The  Annotated  Bibliography  of  Influenza  by  the  American  Institute  of 
Biological  Sciences  is  assured  for  five  more  years  through  a  supplement  to 
the  original  grant.  The  Bibliography  has  been  favorably  received  and  its 
1,000  copies  are  widely  distributed. 

Conferences  ' -  '^  ■:     ■' 

Recognizing  that  exchange  of  information  and  critical  discussion  are 
basic  to  research  progress,  the  Council  continued  to  support  research  con- 
ferences in  areas  of  special  needs.  Four  conferences  were  supported  during 
1961 :   (1)  International  Symposium  on  Newer  Respiratory  Viruses |  (2)  Inter- 
national Conference  on  Measles  Immunization;  (3)  Symposium  on  Opportunistic 
Fungi;  and  (4)  a  conference  on  The  Relationship  Between  Asthma  and  Chronic 
Pulmonary  Disease.   In  addition,  support  was  recommended  for  travel  of  members 
of  the  Executive  Committee  planning  the  Second  International  Conference  on 
Trichinosis  and  for  some  participants  in  a  Symposium  on  Metabolism  of  Animal 
Parasites,   Financial  assistance  was  also  given  to  the  Carnegie  Institute  of 
Washington  to  bring  ten  foreign  scientists  to  the  Gordon  Conference  on  Bacte- 
rial Cytology  and  to  the  Rockefeller  Institute  to  insure  U.  S.  representation 
at  the  First  International  Conference  of  Protozoologists  in  Prague. 

Support  of  Research  in  Institutions  Outside  the  U.S.A. 

This  Institute  has  a  major  continuing  interest  and  responsibility  to 
support  research  on  diseases  endemic  to  geographic  areas  outside  the  U.  S. 
as  a  measure  of  self  protection  as  well  as  to  foster  better  preventive  medi- 
cine abroad.   During  I96I,  the  Covmcil  awarded  69  grants  to  scientists  at 
foreign  institutions,  a  total  expenditure  of  approximately  $1,411,882,  All 
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foreign  grants  must  meet  criteria  established  by  the  Internation  Health 
Research  Act  of  1960, 

Expeditious  Council  Actions 

The  Council  has  always  taken  special  interest  and  positive  action  in 
certain  research  "emergencies."  Recently  the  pertussis  component  of  the 
quadruple  vaccine  (pertussis,  diphteria,  tetanus,  and  polio)  has  shovm  sub- 
standard potency.   Immediate  study  of  this  important  problem  in  pediatric 
immunization  was  approved  by  the  Councilo   In  another  area,  pilot  studies 
showed  that  the  simultaneous  administration  of  attenuated  measles  vaccine  and 
gamma  globulin  markedly  reduces  the  incidence  and  severity  of  undesirable 
reactions.   The  Council  approved  support  for  an  immediate  field  study  in  time 
to  take  advantage  of  the  Spring  measles  epidemic. 

Revisions  in  Review  Procedures 

The  Institute,  as  part  of  an  NIH-wide  program  has  revised  its  policy 
regarding  review  of  budgets  for  committed  continuation  years  of  research 
grant  support.  Applicants  are  now  asked  to  present  a  detailed  budget  for  the 
upcoming  year's  support,  along  with  an  estimate  of  the  current  year's  expend- 
itures, and  summary  progress  report.   These  applications  are  reviewed  to 
determine  whether  the  full  amount  previously  recommended  is  justified. 

International  Centers  for  Medical  Research  and  Training 

Under  the  International  Health  Act  of  1960,  designed  to  "advance  the 
international  status  of  the  health  sciences  through  cooperative  enterprises," 
a  fifth  grant  was  awarded  to  Louisiana  State  University.   This  will  support 
collaborative  studies  in  New  Orleans  and  Costa  Rica,  with  the  International 
Center  in  Costa  Rica  affiliated  with  a  new  medical  school  being  started  in 
San  Jose.   The  grant  is  for  a  period  of  five  years  at  an  average  expenditure 
of  $400,000  per  year. 

In  view  of  the  current  investment  in  the  International  Centers,  a  care- 
ful review  of  the  five  existing  programs  was  made  late  in  1961.   This  analysis, 
together  with  the  review  of  the  Advisory  Committee  in  January  1962  will  serve 
as  a  basis  for  future  planning. 

Training  Grants 

This  Institute  has  continued  to  develop  its  training  grants  program 
along  lines  designed  to  emphasize  disease-oriented  interests  in  allergy  and 
infectious  disorders. 


The  two  training  grant  committees  (the  Allergy  and  Imnninology  Training 
Grant  Committee  and  the  Infectious  Diseases  and  Tropical  Medicine  Training 
Grant  Committee)  have  supplied  highly  competent  professional  review  of  appli- 
cations assigned  to  this  Institute. 

Table  IV  indicates  the  distribution  of  training  grant  funds  in  support 
of  the  Institute's  objectives.   Table  V  gives  data  regarding  review  and 
approval  of  applications  during  the  calendar  year. 

Certain  foreign  institutions  have  opportunities  for  providing  outstand- 
ing training  in  special  research  areas  to  American  students  as  well  as  their 
own  nationals.  Recognizing  this  fact  the  Institute  currently  is  supporting 
two  training  grants  at  a  Canadian  institution,  with  the  proviso  that  stipends 
from  the  grant  be  awarded  to  American  citizens  only.  Three  other  training 
grant  applications  from  foreign  institutions  are  pending  review. 

Research  Fellowships 

Table  VI  shows  the  distribution  of  awards  during  the  year,  by  areas  of 
study  and  level  of  support.  The  data  regarding  review  and  approval  of  appli- 
cations are  presented  in  Table  VII.  The  fellowship  program  of  the  Institute 
has  followed  the  pattern  set  last  year,  with  increasing  emphasis  on  awards  at 
the  postdoctoral  and  special  levels  to  produce  increasing  niimbers  of  competent 
independent  investigators. 

The  Special  Fellowship  Grant  and  the  Senior  Fellowship  Grant  programs 
were  inaugurated  in  this  Institute  with  the  awarding  of  15  Special  Fellowship 
grants  and  6  Senior  Fellowship  grants. 

The  above  programs  have  been  replaced  with  the  Research  Career  Award 
Program.  The  Special  Fellowship  Grants  and  the  Senior  Fellowship  Grants  will 
be  converted  to  the  Research  Career  Development  Award  during  the  first  year 
of  the  grant.   The  Career  Research  Professorship  Grant  Program  will  be  con- 
verted to  the  Research  Career  Awards. 

The  Research  Career  Development  Award  is  for  the  support  of  the  promis- 
ing young  investigator,  with  at  least  three  years  of  relevant  research  experi- 
ence beyond  the  doctorate, who  has  demonstrated  high  potential  for  a  research 
or  academic  career.   The  Research  Career  award  is  for  support  of  the  investi- 
gator who  has  demonstrated  the  ability  to  pursue  a  career  in  independent 
research.   His  research  must  have  won  the  respect  of  scientific  leaders  in 
his  field. 

In  order  to  provide  initial  support  for  the  research  of  RCDA  recipients, 
the  Council  has  agreed  that  interim  support  (up  to  $5^000  per  year)  may  be 
awarded  on  a  year-to-year  basis  until  the  applicant  receives  either  a  corol- 
lary research  grant  or  a  regular  research  grant. 
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Highlights  of  Selected  Acconrplishment 

During  I96I,  grantees  have  continued  to  report  significant  progress  in 
the  broad  field  of  research  activity  encompassed  in  the  extramural  program. 
These  accomplishments,  primarily  in  basic  research,  serve  as  a  foundation  for 
future  achievement  in  resolving  specific  clinical  problems.   The  highlights 
which  follow  are  representative  of  the  scope  of  the  program. 

Recent  reports  from  a  grantee  at  the  Gorgas  Memorial  Laboratory  in 
Panama  indicate  that  the  bite  of  common  forest  sandflies  may  cause  leishman- 
iasis or  "forest  yaws."  For  the  first  time,  experimental  infection  in  an 
animal  (hamster)  has  been  produced  with  cultures  recovered  from  naturally 
infected  sandfly  species.   Leishmaniasis,  a  protozoan  infection,  is  widely 
distributed  throughout  Central  and  South  American  and  is  not  infrequently 
seen  in  the  United  States  in  travelers  from  the  Southern  Hemisphere. 

Grantees  at  the  State  University  of  Iowa  have  reported  results  of  an 
immunization  study  which  might  lead  to  the  development  of  an  effective  way 
to  combat  the  Far  East  type  of  schistosomiasis,  a  widely  prevalent  parasitic 
disease.   Rhesus  monkeys  inoculated  with  the  non-human  strain  of  Schistosoma 
japonicum  and  subsequently  challenged  with  the  human  strain  develop  "rather 
strong"  protection.  With  further  research,  the  grantees  hope  that  a  state 
of  absolute  resistance  to  the  challenge  of  infection  might  be  reached. 

The  first  canine  schistosomiasis  in  the  Western  Hemisphere  was  reported 
by  grantees  at  Tulane  University.  A  search  for  the  cause  of  severe  dermatitis 
in  Louisiana  led  the  investigators  to  examine  snails,  birds,  and  mammals  from 
the  Mississippi  River  delta  and  marshy,  coastal  areas  of  Louisiana.  They 
found  Heterobilharzia  americana,  a  species  of  schistosome,  in  racoons,  nutrias, 
and  dogs,  indicating  a  wide  range  of  hosts.  The  heterobilharziasis  found  in 
dogs  is  the  first  canine  schistosomiasis  recorded  for  the  Western  Hemisphere, 
and  may  prove  to  be  an  important  disease  of  dogs  in  some  parts  of  the  southern 
United  States,   The  extent  to  which  H.  americana  would  develop  in  man  is  not 
yet  known;  but  it  is  possible  that  the  cercariae,  the  free-swimming  larvae, 
following  the  pattern  of  infection  of  other  schistosomes  infecting  man  could 
penetrate  the  skin  and  the  schistomulae,  the  pre-adults,  could  invade  the 
lungs  and  liver. 

Grantees  in  Cincinnati  found  rhesus  monkeys  naturally  infected  with  a 
plasmodiiim  similar  to  the  one  which  NIAID  scientists  found  to  be  transmissible 
from  monkeys  to  man.   There  has  been  wide  belief  that  rhesus  monkeys  are  free 
of  naturally  acquired  malaria.   Examination  of  228  monkeys  from  Pakistan 
showed  22  to  be  naturally  infected.   The  importance  of  these  observations  to 
investigators  of  plasmodlal  diseases  is  obvious;  and  workers  using  rhesus 
monkeys  in  other  investigations  should  be.  alert  to  the  existence  and  potential 
liabilities  of  concurrent  malaria  infections. 

Suggestions  that  staphylococcus  alpha  toxin  is  a  general  cytoplasmic 
poison  is  disputed  by  grantees  at  the  University  of  Minnesota.   Alpha  toxin, 
the  powerful  necrotizing  agent  produced  by  staphylococcus,  is  probably 
important  in  the  pathogenesis  of  localized  staphylococcal  disease  and  the 
shock-like  picture  sometimes  associated  with  staphylococcal  septicemia.   However, 


its  precise  role  in  abscess  formation  is  unclear,  nor  has  it  been  clear  whether 
it  acts  as  a  general  cellular  poison  or  selectively  on  the  smooth  muscle  cells. 
Experiments  demonstrated  that  epithelial  cells  in  tissue  culture  and  isolated 
preparations  of  living  cardiac  and  skeletal  muscles  are  resistant  to  the  action 
of  the  toxin.   On  the  other  hand,  studies  show  that  smooth  muscle,  regardless 
of  its  origin,  appears  to  be  exquisitely  sensitive  to  the  toxin  and  is  irrever- 
sibly damaged  by  its  action  in  a  few  seconds.  These  studies  may  help  clarify 
the  complex  interaction  of  the  microorganism,  its  side  products,  and  host. 

Definite  inhibition  of  bacterial  species  Bacillus  subtilis  and  Staphy- 
lococcus avireus  was  achieved  when  cultures  of  fungal  components  of  selected 
lichens  were  tested  by  grantees  at  Clark  University.  These  biologically 
active  compounds  were  extracts  from  3  of  H  pure  cultures  of  lichen  mycobionts 
tested  against  various  bacteria  and  fungi.   Lichens  themselves  form  many 
chemical  compounds  which  possess  strong  antibiotic  activity,  but  they  are 
notoriously  slow  growing  and  not  amenable  to  laboratory  cultivation.  The 
research  possibilities  on  the  physiology  and  chemistry  of  lichen  fungi  are 
limitless,  considering  that  some  15,000  unique  and  diverse  lichen  species 
occur  in  nature  and  that  the  fruitful  results  of  this  study  pertains  to  the 
mycobionts  of  only  three  of  these . 

The  advantages  of  using  fluorescent  antibodies  for  the  diagnosis  of 
bacterial  meningitis  and  acute  streptococcal  infections  were  described  by 
grantees  at  the  Child  Research  Center  and  Children's  Hospital  of  Michigan. 
The  immunofluorescence  technique  proved  to  be  a  sensitive,  reliable  and  rapid 
method  for  early  identification  of  Hemophilus  influenzae  and  Group  A  Strep- 
tococci. 

In  a  study  at  Harvard,  grantees  found  a  large  percentage  of  cystic 
fibrosis  patients  originally  misdiagnosed  as  respiratory  allergy.   They  also 
demonstrated  the  possibility  of  masked,  and  therefore  untreated  respiratory 
allergy  in  CF  patients.   This  study  contradicts  previous  reports  by  other 
investigators  that  patients  with  respiratory  allergy  alone  may  also  have 
elevated  sweat-electrolyte  levels.   The  grantees  found  the  levels  in  these 
patients  to  be  well  within  the  normal  range.   It  was  pointed  out,  however,  that 
parents  of  patients  with  cystic  fibrosis,  although  presenting  no  clinical 
manifestation  themselves,  may  manifest  elevated  sweat-electrolyte  levels. 
This  may  be  explained  apparently  on  the  basis  of  a  carrier  state  for  the  gene 
of  cystic  fibrosis. 

A  study  by  grantees  at  Children's  Hospital  Medical  Center,  Boston,  and 
Harvard  University  showed  that  a  defect  in  the  function  of  the  eccrine  sweat 
glands  in  infants  can  be  detected  by  iontophoresis  as  early  as  one  day  of  age. 
Establishment  of  preoperative  diagnosis  of  cystic  fibrosis  by  this  method  is 
helpful  for  surgical  management  of  intestinal  obstruction. 

NIAID  grantees  at  Children's  Hospital,  Philadelphia,  reported  use  of  a 
screening  procedure  which  permits  an  evaluation  of  the  effect  of  enzymes  on 
tracheobronchial  secretions  from  cystic  fibrosis  patients.   Results  showed  that 
of  ten  test  enzymes,  pancreatic  dornase  acted  most  markedly  on  secretions  res- 
ponsible for  pulmonary  obstruction  in  OF  patients.   The  investigators  stress 
that  the  procedures  they  use  should  serve  only  as  a  guide  in  the  selection  of 

■■■  -  1  - 


potentially  therapeutic  agents  because  the  factors  involved  in  the  clinical 
situation  are  more  complex  than  those  in  the  in  vitro  screening.   Controlled 
clinical  studies  of  the  therapeutic  use  of  pancreatic  dornase  in  cystic  fibro- 
sis are  currently  under  way.  Until  these  have  been  analyzed,  caution  is 
advised  in  using  dornase  in  routine  treatment  because  of  the  many  dangers 
associated  with  its  promiscuous  use, 

NIAID  grantees,  in  a  recent  epidemiologic 'study  in  California  described 
an  unusual  childhood  illness  linlced  to  Coxsackie  virus,  type  A  l6.   For  a 
number  of  years,  herpangina  has  been  recognized  as  a  widely  prevalent  child- 
hood disease.   In  1957  an  outbreak  of  illness  similar  to  herpangina  but  dif-  , 
fering  in  several  significant  aspects  occurred  in  Toronto,  Canada,  and  was 
linked  to  Coxsackie  virus,  type  A  l6.   It  remained  unique  until  1959  when  a 
disease  with  an  apparently  identical  syndrome  was  rediscovered  in  various 
localities  in  California.   The  syndrome  was  later  observed  in  all  major  geo- 
graphic areas  of  the  State,  and  the  California  State  Department  of  Health 
estimated  a  total  incidence  r\inning  into  the  thousands.  The  illness  is  not 
known  to  have  been  recorded  previously  in  the  United  States,  and  the  experi-  '. 
ence  with  Coxsackie  A  l6  provides  a  notable  example,  in  the  brief  history  of 
enterovirus  infections,  of  the  sudden  emergence  of  one  virus  type  in  an  out- 
cropping of  clinical  illness  in  one  geographic  area,  followed  by  a  return  to 
obscurity  for  a  variable  time  before  unpredictably  reappearing  in  some  distant 
locality.  .  -  ..  - 

The  cause  of  acute  viral  infections  of  the  lower  respiratory  tract  has 
been  a  matter  of  considerable  speculation  and  is  the  subject  of  a  continuing 
study  by  grantees  at  the  University  of  Wisconsin.   In  a  7-year  study,  viruses 
were  shown  to  cause  between  90  and  95  percent  of  acute  infections  of  the  lungs 
and  bronchi  of  hospitalized  young  adults.  Nearly  25  percent  of  the  patients 
had  infections  associated  with  the  Eaton  agent,  the  most  impressive  association 
found  in  the  study.     •   .   ■ 

Although  rapid  antibody  response  often  makes  the  neutralization  test  of 
doubtful  value  in  diagnosing  many  viral  infections  because  of  the  "recall 
phenomenon,"  results  of  a  large  study  by  grantees  in  California  have  now  con- 
firmed the  diagnostic  value  of  the  recently  developed  colorimetric  (metabolic 
inhibition)  procedure  for  assaying  neutralizing  antibodies  to  Coxsackie  group 
B  viruses.   This  new  test  should  become  a  valuable  adjunct  to  virus  isolations 
and  for  diagnosing  infections  by  this  group  of  agents. 

Grantees  at  the  Children's  Hospital  Medical  Center,  Boston,  reported 
results  of  small  trials  of  attenuated  measles  vaccine  prepared  by  them.   Anti- 
body development  occurred  in  ^S   percent  of  children  regarded  as  susceptible  to 
measles.   In  a  significant  number  of  cases,  none  of  the  vaccinated  children 
have  developed  measles  following  natural  exposure  to  the  disease. 

In  another  study  at  the  Center,  grantees  examined  materials  from  a  large 
sampling  of  the  cases  of  paralytic  poliomyelitis  occurring  in  Massachusetts 
in  1959-   Poliovirus  III  was  found  in  all  but  one  case.   It  appeared  that 
little  protection  was  afforded  those  who  had  previously  received  Salk  vaccine. 


Grantees  at  the  University  of  Miami  have  reported  that  normal  adult 
serum  shows  marki-d  ability  to  retard  the  m  vitro  growth  and  reproduction  of 
Candida  albicans.   This  inhibitory  complex  is  greatly  diminished  in  patients 
with  acute  blood  dyscrasias,  but  essentially  unaffected  in  some  malignant 
states.   A  major  problem  is  the  identification  of  the  components  which  endow 
the  serum  with  its  capacity  for  fungistasis.   The  investigators  believe  that 
the  inhibition  may  be  related,  at  least  in  part,  to  the  nutritional  soundness 
or  to  metabolic  competency.   The  high  inhibitory  activity  of  sera  from  terminal 
cases  of  cancer,  however,  argues  against  the  concept  that  a  debilitated  state 
per  se  predisposes  an  individual  to  fungal  overgrowth. 

Grantees  at  Notre  Dame  University,  carrying  on  genetic  studies,  indi- 
cated that  an  inherited  factor  is  the  cause  of  a  predominance  of  males  in 
certain  strains  and  in  progeny  of  the  Aedes  aegypti  mosquito.   This  factor 
appears  to  be  transmitted  only  by  males  and  is  not  due  to  differential 
mortality,  at  least  in  postgametic  stages.   No  factor  causing  abnormal  sex 
ratio  has  been  reported  previously  for  mosquitoes.  Mass  release  of  male- 
producing  males  might  be  used  in  mosquito  control  operations. 

An  effective  method  for  disinfecting  vegetables  has  been  reported  by  . 
a  Tulane  grantee.   In  regions  of  the  world  where  human  feces  are  used  for 
fertilizer,  vegetables  may  be  contaminated  simultaneously  with  infective 
stages  of  Ascaris,  hookworms,  and  other  helminths.  Although  a  number  of 
chemicals  kill  such  parasites,  no  agent  has  been  acceptable  for  use  as  a 
disinfectant  of  fresh  vegetables.  The  investigator  fo\ind  that  a  solution 
containing  70  ppm  free  iodine,  prepared  by  dissolving  commercially  prepared 
tablets  in  distilled  water,  quickly  kills  common  intestinal  nematodes  and 
does  not  alter  the  flavor  or  appearance  of  fruit  and  vegetables. 
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TABLE  III 
RESEARG'I  GRAIITS  REVIFT/ED  DURI:-:G  CALENDAR  ^fEAR   I96I 


March 

Received 
No,       Amount 

•  No. 
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TABLE  V 
TRAINING  GllAHTS  REVIEVflCD  DURING  CALEITOAR  YEAR   196lJ>/ 


Rec 

eived 

March 

No. 

Amount 

New 

16 

$440,695 

Continuations 

0 

16 

__ 

$V+0,695 

June 

New 

14 

$601,667 

Continuations** 

108 
122 

$3,626,893 
;?4, 228,560 

November 

New 

19 

$  668,417 

Continuations 

0 
**19 

._ 

* 

$  668,417 

Approved 

No. 

Amount 

12 

$278,881 

0 

—  — 

*12 

$278,881 

12  $480,082 


108 

$3,626,893 

120 

;;;4, 106,975 

13 

$  443,022 

0' 

__ 

13 

$  443,022 

'  Amounts  do  not  include  $50,000  approved  for  Scientific  Evaluation 
Committee  grants,  nor  $395 > 066  needed  to  forward  finance  17  grants. 

*  Includes  2  for  $60,170  deferred  fi'on  previous  Council, 
**  Includes  continuation  grants  for  i^hich  previously  recommended  support 
was  reaffiinned. 
***  Includes  3  for  $123,621  deferred  from  previous  Councils  and  not  included 
in  any  of  the  entries  above. 
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TABLE  VII 
RESEARCH  FELLOWSHIPS  REVIEWED  DURING  FISCAL  YEAR  I96I 

New  Continuations 

Postdoctoral  123         .      2B     ~ 

Special  .36  ,  '  '  -■■2 

Research  Career  Development  Awards 

Formerly  Special  Fellowship  Grants   IJ 

Formerly  Senior  Fellowship  Grants    12         ■  ;    ■...•' 

Research  Career  Award 

Formerly  Career  Professorship       16 
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NATIONAL  INSTITUTE  OF  ALLERGY  AND  INFECTIOUS  DISEASES 
ANNUAL  REPORT  OF  THE  ASSOCIATE  DIRECTOR  IN  CHARGE  OF  RESEARCH 

INTRAMURAL  RESEARCH  PROGRAM 
CALENDAR  YEAR  1961 


The  direct  research  activities  benefited  this  year  by  availability  of 
additional  space  in  Buildings  5  and  8  and  renovation  of  a  number  of  laboratory 
areas.   Next  year  will  see  additional  space  readjustment  which  will  permit 
more  adequate  utilization  of  staff  resources.   The  staff  of  the  Laboratory  of 
Biology  of  Viruses  moved  into  new  quarters  on  the  third  floor  of  Building  5, 
releasing  additional  space  in  Building  7  for  expanded  work  in  acute  respiratory 
viral  diseases.   Additional  space  is  also  available  for  the  Laboratory  of 
Parasitic  Diseases  and  Laboratory  of  Parasite  Chemotherapy  in  Building  5. 
The  Laboratory  of  Tropical  Virology  occupied  enlarged  laboratories  renovated 
for  both  highly  infectious  agents  and  for  ordinary  virologic  procedures. 

After  twenty-five  years  of  distinguished  research  in  the  Public  Health 
Service,  Dr.  Harry  Eagle  retired  to  accept  an  academic  position.   The  Laboratory 
of  Cell  Biology  of  which  he  was  Chief  was  incorporated  into  the  Laboratory  of 
Biology  of  Viruses  under  Dr.  Karl  Habel  as  a  Section.   It  remains  essentially 
intact  and  continues  productive  studies  in  cell  biology. 

The  Laboratory  of  Germfree  Animal  Research  established  a  new  Experi- 
mental Pathology  Section  under  Dr.  Edwin  Lerner .   This  Section  will  support 
ongoing  studies  in  germfree  life  and  also  provide  histopathologic  consultation 
to  NIAID  investigators. 

The  Laboratory  of  Tropical  Virology  in  which  the  Middle  America  Research 
Unit  is  administratively  located  secured  expanded  space  in  Bethesda,  as  well  as 
improved  facilities  in  the  laboratory  in  the  Panama  Canal  Zone.   Dr.  Alexis 
Shelokov,  Chief  of  the  Laboratory,  returned  to  Bethesda  in  July  and  relinquished 
his  duties  as  Director,  MARU  to  Dr.  Henry  K.  Beye  formerly  with  the  Laboratory 
of  Clinical  Investigation.   An  Epidemiology  Section  was  established  in  MARU 
in  addition  to  other  previously  established  sections. 

On  his  return  from  a  year  of  study  in  Europe,  Dr.  Carl  L.  Larson  was 
assigned  to  the  Office  of  the  Director,  NIAID,  to  conduct  an  evaluation  of 
the  total  NIAID  research  program  emphasizing  particularly  the  extramural 
training  program.   Dr.  Cornelius  B.  Philip  succeeded  Dr.  Larson  as  Director 
of  the  Rocky  Mountain  Laboratory  and  Dr.  Herbert  Stoenner  became  Assistant 
Director.   Dr.  William  Hadlow  rejoined  the  staff  of  RML  as  Head  of  the 
Pathology  Section.   Plans  were  initiated  for  the  construction  of  an  animal 
house  and  insectary  with  new  funds  provided  by  the  Congress. 

Dr.  Don  Eyles  of  the  Laboratory  of  Parasite  Chemotherapy  established 
a  field  station  in  Kuala  Lumpur,  Malaya  on  the  grounds  of  the  Medical  Research 
Institute  to  investigate  more  intensively  the  problem  of  simian  malaria.   He 
is  assisted  by  two  NIAID  staff  members  and  local  technical  help. 
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Although  the  position  oi.    Chief,  Laboratory  of  Immunology  has  not  been 
filled,  research  work  of  that  laboratory  is  proceeding  successfully  under  the 
able  guidance  of  Dr.  John  Tobie,  Acting  Chief.   One  of  the  successful  ventures 
of  the  Laboratory  of  Immunology  which  influences  work  throughout  the  NIH  is 
the  series  of  weekly  seminars  in  immunologic  subjects  by  staff  members  or 
outside  scientists.   A  highlight  was  a  special  seminar  - n  honor  of  the  late 
Dr.  Jules  Freund,  the  first  Chief  of  the  Laboratory  of  immunology,  presented 
in  December  by  Dr.  Merrill  Chase. 

As  in  the  past,  the  Institute  participated  in  the  NIH  Research  Associate 
Program.   Recent  medical  graduates  who  can  fulfill  their  military  duty  by  a 
commission  in  the  Public  Health  Service  are  selected  and  assigned  to  research 
laboratories.   Seminars  and  lectures  provide  a  scope  of  interest  but  the 
principal  value  is  in  actual  research  experience  under  the  guidance  of  a 
preceptor.   This  is  the  fifth  year  of  the  program.   It  is  already  clear  that 
these  young  medical  scientists  form  an  important  reservoir  of  talent  for  the 
staff  of  this  Institute  and  other  research  centers  in  universities  and  medical 
schools. 

As  a  part  of  the  United  States  effort  to  establish  better  scientific 
communication  with  the  USSR,  this  Institute  sponsored  the  U.  S.  Infectious 
Disease  and  Microbiology  Exchange  Mission.   A  group  of  well  known  virologists, 
headed  by  Dr.  Robert  J.  Huebner,  Chief,  Laboratory  of  Infectious  Diseases, 
NIAID  visited  research  institutions  and  laboratories  in  Russia  for  four 
weeks  in  the  spring.   Members  of  the  delegation  were: 

Dr.  Robert  M.  Chanock,  Laboratory  of  Infectious  Diseases 

Dr.  Fred  M.  Davenport,  University  of  Michigan 

Dr.  W.  McD.  Hammon,  University  of  Pittsburgh 

Dr.  Edwin  H.  Lennette,  California  State  of  Public  Health 

Dr.  Alexis  Shelokov,  Laboratory  of  Tropical  Virology 

As  a  further  step  in  the  international  exchange  of  scientific  information, 
this  Institute  was  host  to  Dr.  Nicolai  Petrovich  Yelinov,  Deputy  Director 
of  the  Leningrad  Chemical-Pharmaceutical  Institute,  from  September  until 
December.   Dr.  Yelinov  worked  in  the  laboratory  of  Dr.  Chester  Emmons, 
investigating  mycotic  diseases.   In  turn.  Dr.  Jacob  A.  Brody  of  the 
Laboratory  of  Tropical  Virology  left  for  the  USSR  in  December  to  spend  six 
months  in  the  laboratory  of  Professor  M.  P.  Chumakov,  Director.  Institute 
of  Poliomyelitis  and  Viral  Encephalitis,  Academy  of  Medical  Sciences,  Moscow, 
Six  staff  scientists  of  this  Institute  attended  the  Fifth  International 
Biochemical  Congress,  Moscow,  during  August. 

The  Institute  has  continued  to  assign  carefully  selected  staff 
scientists  to  other  research  laboratories  either  to  pursue  their  own  line 
of  investigation  or  to  learn  new  concepts  and  techniques.   Dr.  Eugene  C. 
Weinbach,  Laboratory  of  Parasitic  Diseases  is  working  at  the  Wenner-Grens 
Institute,  University  of  Stockl  olm,  Sweden.   Dr.  Philip  McMaster,  Laboratory 
of  Immunology  is  at  Pasteur  Institute,  Paris.   Dr.  Maryjane  K.  Cook,  Labora- 
tory of  Infectious  Diseases  continues  her  studies  at  Max~Planck  Institut  fur 
Virusforchung,  Tubingen,  Germany.   Dr.  Kelsey  C.  Milner,  Rocky  Mountain 
Laboratory,  began  work  at  The  Karolinska  Institut,  Stockholm,  Sweden  this  fall. 


Dr.  Sanford  Stone  started  a  year's  work  at  the  Hopltal  Broussais,  Pans. 
Dr.  J.  Frederick  Bell  was  awarded  a  Guggenheim  Fellowship  which  provided 
him  an  opportunity  to  visit  the  research  laboratories  in  Middle  Europe 
interested  in  tularemia.   In  December,  Dr.  William  J.  Jellison  was  assigned 
to  the  Pan  American  Sanitary  Bureau  to  conduct  investigations  at  the 
Zoonoses  Center,  Azul,  Argentina. 

Once  again  the  Institute  was  host  to  many  scientific  guest  workers 
who  remained  from  several  days  to  several  months.   Five  foreign  scientists 
joined  the  Institute  in  the  Visiting  Scientist  program  to  engage  actively 
in  current  investigations.   Six  scientists  supported  by  Fellowships  worked 
with  members  of  the  Institute  staff. 

Each  year  there  is  increasing  demand  and  need  for  training  opportunities 
at  the  Institute.   Approximately  25  Visiting  Scientists,  Fellows,  Research 
Associates,  and  Clinical  Associates  at  the  postdoctoral  level  engaged  in 
research  activities  in  a  training  capacity.   It  is  clear  that  the  various 
Institutes  at  NIH  have  the  opportunity  to  play  a  major  role  in  the  post- 
doctoral degree  education  of  biomedical  scientists  in  this  country.   It  is 
a  role  which  this  Institute  can  pursue  effectively,  because  of  its  resources 
and  interest  in  a  wide  variety  of  research  problems  in  infectious  and  allergic 
diseases . 

A  long  felt  need  in  the  study  of  viruses  as  a  cause  of  disease  is  a 
readily  available  supply  of  uniform  reference  antisera  and  antigens.   Virolo- 
gists find  that  with  the  increasing  number  of  isolates  (now  numbering  in  the 
hundreds)  their  investigations  are  curtailed  by  lack  of  identifyirg  reagents. 
To  fill  this  need,  the  Director,  NIH  requested  this  Institute  to  establish 
a  program  under  guidance  from  representatives  of  interested  Institute  Councils, 
and  staff.   This  effort  extends  the  support  which  the  National  Cancer  Institute 
already  has  given  for  reagents  of  the  enteroviruses  and  this  Institute  for  the 
adenoviruses.   Panels  of  experts  were  established  for  enteroviruses  and  adeno- 
viruses and  will  be  established  for  the  arthropod -borne  viruses.   They  will 
write  specifications  for  reagents  and  determine  procedures  for  monitoring  the 
quality  of  the  material  produced  under  contract.   Although  this  is  supported 
primarily  by  extramural  funds,  responsibility  for  it  rests  with  the  Associate 
Director  in  Charge  of  Research. 

As  new  laboratory  methods  for  uncovering  viruses  are  developed,  and 
their  role  as  a  cause  of  acute  respiratory  disease  determined,  it  has  become 
clear  that  vaccines  for  immunization  will  be  needed  as  soon  as  possible. 
This  Institute  has  initiated  a  Vaccine  Development  Program  which  is  intended 
to  fill  the  gap  between  the  fundamental  research  conducted  in  laboratories 
and  the  production  of  tested  prophylactic  vaccines  suitable  for  use  by 
practicing  physicians.   The  rapid  advancement  of  research  accomplishments 
in  respiratory  diseases  demands  equal  effort  to  translate  these  into  practical 
usefulness.   The  Institute  will  be  advised  by  a  Board  of  outside  scientists 
and  staff  members  on  specific  developmental  problems  and  the  particular 
competence  of  various  laboratories  to  fulfill  the  project  requirements. 


The  following  pages  describe  the  accomplishments  of  scientists 
working  in  Institute  laboratories.   They  comprise  a  wide  spectrum  of  research 
endeavor.   All  projects  have  been  significant  and  contributed  in  various 
measure  to  scientific  knowledge  and  to  research  techniques.   Of  special 
interest  has  been  the  development  of  procedures  for  utfHzing  inmate  volun- 
teers in  the  studies  of  minor  respiratory  illnesses  ano  malaria.   The 
excellent  clinical  facilities  at  the  Clinical  Center  and  the  carefully 
controlled  laboratory  procedures  insured  a  high  degree  of  precise  clinical 
measurement  and  safety.   In  a  short  time  with  relatively  little  cost  the 
project  has  given  valuable  information  which  otherwise  would  have  been 
impossible  or  inordinately  time  consuming  and  expensive. 

Advancements  which  are  particularly  timely  and  influential  are: 
the  demonstration  that  the  Eaton  agent,  an  important  cause  of  respiratory 
illnesses,  is  a  pleuropneumonia- like-organism;  the  description  of  the  first 
cases  of  Venezuelan  equine  encephalitis  in  Central  America;  the  axenic  culture 
of  Entamoeba  histolytica;  demonstration  by  immunofluorescence  of  antibody 
production  in  human  malaria;  and  the  evidence  for  a  new  "foreign"  cell 
antigen  produced  by  polyoma  virus  as  it  transforms  normal  cells  to  tumor 
cells.   Other  equally  important  findings  are  included  in  the  following      -  ' 
report  of  activities. 


LABORATORi  OF  CLINICAL  I^A^ESTIGATION 


The  program  of  the  Laboratory  has  been  enlarged  by  the  development  of 
projects  in  viral  respiratory  disease,  immunology,  mechanism  of  fever,  and 
malaria,  without  sacrifice  of  any  previous  activity.   In  contrast  to  previous 
years  when  optimum  bed  occupancy  was  achieved  only  witl.  difficulty,  the  dally 
census  has  been  maintained  near  100  percent  by  reason  of  the  volunteer  program, 
and  there  is  now  a  waiting  list  for  other  cases  which  permits  a  more  careful 
selection  of  those  to  be  admitted. 

VIRAL  INFECTION  OF       The  largest  project  of  the  laboratory  has  been  the 
VOLUNTEERS  study  of  viral  respiratory  disease  in  prisoner 

volunteers.   During  the  year,  the  organization  and 
function  of  this  activity  has  become  more  efficient.   A  total  of  189  volun- 
teers have  been  inoculated  with  one  of  14  different  respiratory  viruses  or 
the  Eaton  agent.   The  principal  purpose  of  these  studies  has  been  to 
determine  the  capacity  of  the  agents  to  cause  illness  and  to  study  the 
virological  and  immunologic  response  to  inoculation.   The  viruses  tested 
were,  with  exception  of  influenza,  suspected  of  causing  significant  amounts 
of  respiratory  viral  Infection,  but  their  role  had  not  been  defined.   Thus, 
a  determination  of  their  capacity  to  cause  illness  represented  an  important 
step  in  assessing  their  role  in  the  total  picture  of  respiratory  disease  in 
the  general  population. 

A  classical  type  of  moderately  severe  viral  Influenza  has  been 
produced  in  susceptible  volunteers  while  a  milder  disease  or  no  i: Iness 
occurred  In  those  with  specific  antibody.   Illness  and  viral  excretion  began 
by  the  second  day  after  inoculation  and  virus  was  still  present  in  some  cases 
5  or  5  days  later,  and  after  recovery  from  illness.   These  studies  have  demon- 
strated a  type  of  Infection  and  illness  which  lends  itself  to  many  kinds  of 
clinical  study. 

Despite  many  close  biologic  and  biochemical  similarities  it  was  found 
that  Coxsackie  A-21  (the  Coe  agent)  caused  an  acute,  febrile  flu-like  illness 
while  Coxsackie  A-24  (the  Pett  virus)  caused  no  Illness.   Virus  was  repeatedly 
isolated  from  the  throat  of  volunteers  given  A-21,  while  A-24  was  found  only 
in  rectal  swabs.   Several  higher-type  adenoviruses  have  been  shown  to  produce 
disease  when  inoculated  by  cotton  swab  into  the  conjunctiva  beneath  the  lower 
lid  but  not  when  given  intranasally  or  by  spray  into  the  throat.   In  all 
situations,  however,  viral  infection  occurred  with  both  throat  and  anal  swabs 
positive.   The  higher  type  agents  appear  to  be  less  virulent  than  lower  type 
adenoviruses,  as  judged  by  comparison  with  earlier  studies. 

Reo-viruses  obtained  from  human  sources  failed  to  produce  illness 
although  viral  infection  occurred  in  susceptibles .   Recently,  a  common  cold 
syndrome  with  rhinorrhea,  malaise,  and  in  some  cases,  fever,  has  been  produced 
by  three  new  and  presently  unclassified  enteroviruses.   The  Incubation  period 
was  only  a  few  hours. 


A  joint  venture  is  currti.tly  underway  with  investigators  at  Ft.  Detrick, 
Maryland.   They  are  preparing  several  viral  agents  in  small  particle  aerosol 
and  with  their  equipment,  cautious  studies  of  the  effect  of  introducing 
inocula  of  small  particles  deep  into  the  bronchial  tree  will  be  made.   It  is 
also  planned  to  test  the  effect  of  an  adenovirus  inhibitor  of  biologic  origin 
in  treatment  of  infection.   (This  is  distinct  from  interferon,  and  there  is 
some  prospect  for  future  studies  of  this  substance  as  we.' ) 

PENICILLIN  DERIVATIVES       Two  new  penicillin  derivatives  have  been  tested 

in  staphylococcal  infection.   The  agents, 
Prostaphlin,  manufactured  by  Bristol  Laboratories,  and  SKF  No.  12141,  manu- 
factured by  Smith,  Kline  &  French,  are  similar  in  that  they  are  substantially 
resistant  to  destruction  by  penicillinase,  they  are  significantly  more  active 
on  a  weight  basis  against  sensitive  staphylococci  than  dimethoxy-phenylpenicillin, 
the  first  of  the  penicillinase  resistant  compounds  (see  last  year's  report), 
and  they  are  active  after  oral  administration.   Limited  clinical  studies  have 
revealed  that  these  agents  are  effective  in  the  treatment  of  staphylococcal 
infection,  including  those  resistant  to  older  forms  of  penicillin.   Bio- 
chemical studies  on  these  compounds  have  also  been  made  and  will  be  described 
elsewhere  in  the  report. 

SALMONELLA  CARRIERS       Studies  were  made  of  29  chronic  salmonella  carriers 

and  it  was  revealed  that  gallstones  present  in  every 
case  contained  salmonella  (most  were  S^.  typhosa)  .   When  these  stones  were 
incubated  in  high  concentrations  of  antibiotics,  salmonella  persisted  and 
grew  in  subsequent  cultures  not  containing  antibiotics.   Consistent  with 
these  findings  was  the  observation  that  antibiotic  treatment  alone  v  is  not 
effective  in  curing  the  carrier  state.   On  a  basis  not  yet  fully  explained, 
was  the  further  observation  that  cholecystectomy  alone  was  often  not  effective 
in  curing  carriers,  suggesting  infection  in  sites  other  than  gallstones  which 
were  the  basis  for  perpetuation  of  the  carrier  state  (a  few  instances  of 
positive  cultures  from  liver  tissue  were  found).   Finally,  it  was  found  that 
lasting  cure  occurred  if  antibiotic  treatment  was  combined  with  cholecystectomy. 
It  was  estimated  that  over  300  cases  and  3  deaths  from  typhoid  occurred  in 
contacts  of  this  group  of  patients, 

MALARIA  IN       Following  demonstration  of  human  infection  with  the  simian 
VOLUNTEERS       vivax-type  malaria,  Plasmodium  cynomolgi  bastianellii , 

several  prisoner  volunteers  infected  with  this  agent,  and 
others  inoculated  with  human  vivax  strains  were  studied  at  the  Clinical 
Center.   In  addition  to  the  usual  parasitologic  determinations,  radioactive 
chromium  survival  tests,  excretion  of  adrenal  steroid  metabolites,  liver 
function,  a  number  of  other  parameters  were  measured.   Among  other  findings 
was  the  observation  that  a  significant  reduction  in  serum  haptoglobin  con- 
centration took  place  in  association  with  hemolysis  of  the  red  blood  cells. 

The  most  significant  observation,  however,  was  the  demonstration  of 
fluorescent  stainable  malaria  antibody  appearing  approximately  two  weeks 
after  onset  of  illness  and  reaching  a  peak  about  one  month  later.   Titers  as 
high  as  1/5120  were  frequently  reached.   Following  recovery  the  titers  slowly 
decreased.   In  connection  with  these  studies,  it  was  found  that  the  concen- 
tration of  circulating  ganma  globulin  in  the  malaria  patients  increased 


during  Infection,  and  the  highest  values  of  gantma  globulin  coincided  closely 
in  time  with  the  occurrence  of  the  highest  titer  of  malaria  antibody. 

MECHANISMS  OF  FEVER       A  new  program  begun  this  year  has  been  that  of 

investigation  of  host  response  to  fever,  and  causes 
of  fever  and  related  phenomena  in  certain  febrile  dise.ses  of  obscure  origin. 
The  studies  are  presently  centered  around  the  disease  Known  as  familial 
Mediterranean  periodic  fever  or  familial  polyserositis.   It  is  an  inherited 
disease  of  certain  persons  of  Jewish,  Armenian  and  sometimes  of  Turkish 
descent.   It  is  characterized  by  many  years  of  progressive,  disabling  attacks 
of  non-infectious  fever  and  peritonitis  unrelieved  by  any  presently  known 
treatment.   Studies  here  have  been  concerned  with  the  effect  of  the  recurrent 
fever  on  mechanisms  of  heat  loss  when  the  patients  are  stressed  in  a  low 
temperature  chamber.   It  appears  now  that  patients  with  polyserositis  have 
lost  some  responsiveness  to  cold  stimulation  as  compared  with  normals. 
Studies  of  gastrointestinal  motility,  metabolism  of  adrenal  steroids, 
fibrinogen  and  platelets,  and  of  the  effect  of  endotoxin  injection  are 
underway. 

FUNGUS  DISEASE       The  program  in  systemic  fungus  infection  has  continued 

in  a  vigorous  way.   A  number  of  clinical  reports  have 
been  made  of  treatment  of  various  kinds  of  fungus  disease  with  amphotericin 
and  the  new  agent  of  Hoffman-La  Roche,  X5079C.   Both  drugs  are  extremely 
useful  in  treatment  of  fungus  disease  as  described  in  the  following  table: 

Amphotericin        X5079C 


Blastomycosis 

Good 

Good 

Histoplasmosis 

Good 

Good 

Sporotrichosis 

Good 

?Good 

Cryptococcosis 

Good 

Doubtful 

Coccidioidomycosis 

Slight 

Doubtful 

Candidiasis 

Moderate 

Doubtful 

Since  amphotericin  causes  significant  renal  toxicity  and  local 
irritation,  especially  when  introduced  into  the  spinal  canal  these  features 
of  treatment  have  been  studied.   It  was  found  that  a  persistent  renal  tubular 
lesion  characterized  by  prolonged  depression  of  para-amino  hippurate  clearance 
is  caused  by  amphotericin.   Furthermore,  recent  studies  of  biopsies  of  kidney 
from  patients  under  treatment  reveal  necrosis  of  glomeruli.   This  is  an 
unusual  renal  lesion  and  is  under  detailed  investigation  in  dogs.   So  far  no 
effective  means  has  been  found  to  control  the  irritative  effects  of  the  drug 
on  the  central  nervous  system  after  intrathecal  instillation.   The  nerve 
damage  encountered  has  been  so  severe  that  local  use  of  the  agent  in  meningitis 
(cryptococcal)  will  henceforth  be  administered  only  to  those  cases  in  which 
it  is  considered  an  absolute  essential. 

X5079C  was  found  to  cau^e  a  prompt  rise  in  bromsulf alein  retention 
despite  only  slight  evidence  of  interference  in  other  kinds  of  liver  function. 
This  received  careful  examination  in  dogs  and  the  effect  is  now  revealed  to 


be  a  competition  of  the  antibiotic  for  the  excretory  route  for  bromsulfalein. 
The  exact  mechanism  has  not  been  determined.   Prolonged  treatment  with  the 
agent  causes  some  liver  damage  but  it  appears  to  be  sufficiently  slight  to 
permit  therapeutic  use  of  the  drug. 

PENICILLIN-BIESISTANT  Work  in  the  past  three  ears  on  the  problem 

STAPHYLOCOCCAL  INFECTIONS       of  penicillin-resistant  staphylococcal  • 

infections  has  developed  into  two  distinct 
problems.   The  first  phase  of  the  investigation  dealt  with  the  nature  of  the 
resistance  of  staphylococci  to  penicillin.   It  was  established  that  naturally- 
occurring  pathogenic  strains  of  Staphylococcus  aureus  which  are  resistant  to 
penicillin,  are  resistant  by  virtue  of  their  containing  an  enzyme,  penicillinase, 
which  rapidly  destroys  penicillin  G.   A  series  of  papers  have  been  published 
on  the  biochemical  properties  of  this  enzyme  as  it  occurs  in  S^.  aureus  and  on 
its  role  in  penicillin  resistance. 

The  second  phase  of  the  investigation  has  been  concerned  with  the 
many  new  penicillins  that  have  become  available  in  the  past  two  years  as  the 
result  of  a  technologic  breakthrough  in  the  field  of  penicillin  chemistry; 
namely,  the  ready  availability  of  6-aminopenicillanic  acid  as  the  immediate 
precursor  of  a  wide  variety  of  penicillins  previously  unknown.   When  it  was 
determined  that  resistance  of  staphylococci  was  based  on  their  ability  to 
destroy  penicillin  G  at  a  rapid  rate,  it  became  evident  that  a  possible 
solution  to  the  problem  would  be  to  find  a  modification  of  penicillin  which 
would  be  resistant  to  the  destructive  action  of  penicillinase  and  yet  retain 
antibiotic  activity.   When  2,  6-dimethoxyphenylpenicillin  was  given  to  the 
Laboratory  for  clinical  trial,  it  was  very  soon  found  that  this  new  penicillin 
met  the  essential  biochemical  criteria  and  offered  therapeutic  promise.   Our 
laboratory,  by  virtue  of  being  the  first  to  obtain  staphylococcal  penicillinase 
in  large  amounts  in  concentrated  and  purified  form,  was  able  to  establish  the 
absolute  rate  of  destruction  of  the  new  penicillin  by  staphylococcal  peni- 
cillinase and  show  it  to  be  more  resistant  than  penicillin  G  by  a  factor  of 
about  200  to  1.   The  consistently  good  therapeutic  results  obtained  with  this 
drug  on  extensive  clinical  usage  in  the  past  year  have  tended  to  verify  the 
conclusions  drawn  from  the  laboratory  findings. 

Similar  techniques  have  enabled  us  to  evaluate  all  the  new  penicillins 
which  have  been  offered  to  us  for  clinical  trial  including  an  isoxazolyl 
penicillin  which  is  not  only  resistant  to  penicillinase  but  is  also  sufficiently 
stable  to  acid  to  permit  its  oral  use.   Such  a  penicillin  would  have  an 
advantage  over  2, 6-dimethoxyphenylpenicillin  which  is  not  effective  after 
oral  administration  and  must  be  given  intramuscularly  or  intravenously. 

CLINICAL  IMMUNOLOGY       The  development  of  a  clinical  immunology  section  has 

provided  the  Laboratory  of  Clinical  Investigation 
with  an  increasing  number  of  laboratory  techniques  to  support  our  clinical 
studies.   The  immunoelectrophoresis  technique,  other  gel  diffusion  methods, 
and  the  fluorescent  antibody  techniques  have  been  used  to  study  the  serum  of 
patients  with  the  nephrotic  syndrome,  lupus  erythematosus,  and  many  other 
of  the  disease  entities  under  study  by  other  members  of  the  laboratory. 


A  group  of  60  patients  \  ;h  the  nephrotic  syndrome  studied  over  the 
past  eight  years  are  being  followed  to  evaluate  the  effect  of  steroid  therapy 
in  these  diseases.   Similar  studies  are  being  made  with  a  group  of  patients 
with  lupus  erythematosus  and  in  addition,  these  patients  are  being  evaluated 
for  the  degree  of  skin  test  hypersensitivity  to  autologous  leukocytes.   Since 
the  therapy  with  steroids  is  often  not  completely  effective  and  since  initial 
results  suggest  that  those  purine  antimetabolites  which  ^parently  act  by 
suppressing  antibody  production  are  effective  in  the  treatment  of  certain 
diseases  associated  with  auto-immune  phenomena,  a  study  of  the  effectiveness 
of  these  drugs  in  the  nephrotic  syndrome  and  lupus  erythematosus  has  begun. 

MOUSE  PLASMA       Two  years  ago  it  was  discovered  in  this  laboratory  that 
CELL  TUMORS        mice  injected  with  Freund's  adjuvant  and  certain  antigens 

developed  chronic  ascites  containing  a  high  titer  of 
antibody  to  the  administered  antigen.   Later  it  was  shown  that  a  certain 
number  of  the  animals,  and  this  was  strain-related,  developed  plasma  cell 
tumors  which  were  rapidly  fatal.   Further,  it  was  observed  that  the  tumor- 
bearing  mice  were  poor  producers  of  antibody.  These  tumors  have  been  found 
to  produce  predominantly  one  or  another  types  of  globulins   (alpha,  beta, 
gamma)  and  currently  studies  are  under  way  to  measure  the  relative  respon- 
siveness to  antigenic  stimulation  of  mice  with  these  tumors. 


LABORATORY  OF  IMMUNOLOGY 

PASSIVE  TRANSFER  OF  The  passive  transfer  of  allergic  encephalo- 

ALLERGIC  ENCEPHALOMYELITIS      myelitis  was  accomplished  when  lymph  node 

cells  from  sensitized  Strain  13  inbred 
guinea  pigs  were  transferred  to  normal  Strain  13  recipients.   Furthermore, 
this  experimental  autoimmune  disease  may  be  transferred  from  sensitized 
adult  Strain  13  guinea  pigs  to  newborn  Strain  13  animals.   Strain  2  Inbred 
guinea  pigs  are  relatively  resistant  to  allergic  encephalomyelitis  and 
the  disease  is  not  transferred  to  the  Fl  generation  animals  resulting 
from  a  Strain  2-13  cross .   The  Fl  animals  evidently  inherit  the  Strain  2 
resistance.   Passive  transfer  with  viable  lymphoid  cells  represents  an 
important  tool  in  the  study  of  immune  phenomena.   In  histocompatible 
animals,  the  variable  of  transplantation  immunity  is  eliminated,  the 
transferred  cells  thrive,  and  the  cells  go  on  to  immune  maturity  in  the 
recipient.   With  the  strategic  use  of  Strain  2,  Strain  13  and  their  Fl 
hybrids,  crucial  problems  concerning  the  mechanism  of  hypersensitivity 
may  be  attacked  for  the  first  time. 

ANTIBODY  PRODUCTION  AND  GAMl-lA      For  the  first  time,  the  course  of 
GLOBULIN  IN  HUMAN  MALARIA  antibody  production  has  been  followed 

in  human  malaria.   Although  there  has 
been  no  practical  serological  test  for  the  detection  of  antibody  produced 
in  human  malaria  infections,  it  has  been  possible  not  only  to  detect  but 
to  titrate  antibody  by  the  fluorescent  antibody  technique  and  to  corre- 
late this  with  the  appearance  of  the  parasites  in  the  peripheral  circulation. 
In  4  sporozoite- induced  Plasmodium  vivax  infections  in  human  volunteers 
antibody  was  detectable  several  days  after  the  parasites  appeared.   In  a 
typical  case,  the  antibody  rapidly  rose  to  a  serum  dilution  level  of  1:2,560, 


was  maintained  at  this  level  for  about  40  days  after  which  it  gradually  fell 
and  remained  at  a  low  level  for  the  period  of  observation  (121  days).   In 
5  patients  infected  with  the  B  strain  of  P.    cynomolgi  essentially  the  same 
results  were  obtained  and  certain  of  the  patients  still  had  detectable  anti- 
body about  1  year  after  infection.   The  patients  showed  increased  gamma 
globulin  levels  above  the  normal  limits.   The  maximum  gamn   globulin  rise 
tended  to  occur  at  the  same  time  as  the  maximum  antibody  titer  with  a  median 
difference  of  3  days.   The  ability  to  follow  antibody  production  and  increases 
in  gamma  globulin  levels  in  controlled  malaria  infections  provides  some  very 
basic  information  necessary  in  the  program  connected  with  the  worldwide 
eradication  of  malaria. 

PROTEOLYTIC  ENZYME  OF       A  method  has  been  established  for  the  isolation 
HUMAN  SPLEEN  PURIFIED       and  purification  of  a  proteolytic  enzyme  from 

human  spleen  which  cuts  human  albumin  into 
large  precipitating  fragments.   By  column  chromatography  it  has  been  shown 
to  be  a  single  type  of  substance.   Characterization  of  the  enzyme  as  to 
electrophoretic  mobility,  pH  activity  curve  and  catheptic  activity  has 
been  determined.   Four  large  fragments  of  human  albumin  resulting  from 
the  degradation  of  the  native  protein  by  the  human  enzyme  have  been 
detected  by  immunoelectrophoresis .   This  study  combines  several  funda- 
mental problems  bearing  on  the  nature  of  antigenicity  and  the  possible 
roles  of  enzymes  in  the  degradation  of  antigens  as  a  primary  step  in 
antibody  formation. 

LUPUS  SERUM  REACTS  WITH      Fluorescent  antibody  studies  have  demonstrated 
MAMMALIAN  CHROMOSOMES        that  when  sera  from  certain  patients  having 

lupus  erythematosus  were  applied  to  mammalian 
chromosome  preparations,  these  sera  reacted  as  was  evidenced  by  their 
fluorescence.   The  sera  from  the  lupus  patients  had  been  shown  to  have 
anti -nuclear  factors.   In  the  case  of  human  chromosomal  preparations  all 
46  chromosomes  reacted  and  became  fluorescent.   When  sera  from  three 
patients  with  Sjligrens  syndrome  were  utilized,  the  chromosomes  did  not 
become  fluorescent  even  though  the  sera  had  anti-nuclear  factors.   It  may 
be  possible  to  find  sera  or  fractions  of  sera  which  are  more  specific  in 
their  chromosomal  reactions.   The  anti-nuclear  factors  found  in  the  sera 
of  patients  with  the  so-called  autoimmune  diseases  are  of  importance  for 
a  better  understanding  of  the  mechanisms  involved. 

GENETIC  CONTROL  OF  GAMMA      In  studies  on  the  genetic  control  of  serum 
GLOBULIN  ALLOTYPES  allotypes  in  rabbits,  it  was  previously 

shown  that  RGG-I  and  RGG-II  allotypic 
determinants  are  under  the  genetic  control  of  an  allelic  pair  of  autosomal 
genes.   Further  studies  have  revealed  three  other  gamma  globulin  allo- 
typic determinants  which  are  under  the  genetic  control  of  a  three  allelic 
system  at  a  second  gene  locus.   Furthermore,  two  allotypic  determinants 
were  either  both  present  or  absent  from  all  sera  tested  indicating  genetic 
control  by  a  single  allele  or  twc  closely  linked  alleles.   In  addition  a 
gamma  globulin  at  a  third  locus  has  been  found.   The  distribution  of 
allotypes  varied  considerably  among  several  rabbit  colonies.   The  selective 
breeding  of  rabbits  is  in  progress  to  establish  genetically  defined  lines 
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of  rabbits  based  on  the  known  gamma  globulin  allotypes.   To  know  the  genetic 
mechanism  for  the  control  of  allotypes  is  essential  for  the  usefulness  of 
these  allotypes  in  studies  of  basic  immunology  and  hypersensitivity. 

ALLERGIC  THYROIDITIS       Delayed  hypersensitivity  to  thyroid  extract  has 

been  successfully  transferred  /ithin  Strain  13 
inbred  guinea  pigs.   Intact  lymph  node  cells  from  animals  actively  immunized 
to  thyroid  extract  were  injected  into  normal  recipients.   Successful  transfer 
was  accomplished  only  if  the  lymph  node  cells  were  taken  early  after  immuni- 
zation of  the  donors.   Cells  taken  5  days  after  sensitization  successfully 
transferred  skin  test  hypersensitivity.   Lesions  of  the  thyroid  were  produced 
by  the  transfer  of  lymph  node  cells  in  about  30  percent  of  the  recipients. 
The  animal  models  selected  for  the  study  of  the  autoimmune  diseases  should 
aid  in  the  elucidation  of  the  role  of  circulating  antibodies  and  delayed 
hypersensitivity  in  the  production  of  tissue  lesions.   As  more  is  known 
about  the  pathogenesis  of  these  diseases  the  more  intelligent  we  can  be  in 
our  approach  to  the  therapy  of  the  autoimmune  diseases. 


LABORATORY  OF  BACTERIAL  DISEASES 

The  research  program  in  the  Laboratory  of  Bacterial  Diseases  has 
continued  to  develop  in  the  same  general  areas  noted  in  last  year's  report. 
The  major  emphasis  has  been  on  the  projects  on  Intracellular  Parasitism  and 
Staphylococcus . 

IN  VITRO  CELL      In  the  course  of  the  project  on  Intracellular  Parasitism 
ANTIBODY  a  study  was  undertaken  of  the  production  of  specific  anti- 

body by  mammalian  cells  in  vitro.   This  study  has  been 
reasonably  rewarding  and  offers  considerable  promise.   Accordingly,  at  present, 
the  major  effort  on  this  project  is  devoted  to  this  line  of  investigation. 

Specifically,  cells  are  obtained  from  the  peritoneal  cavity  of 
laboratory  animals,  usually  the  guinea  pig.   A  method  has  been  developed 
which  yields  a  high  proportion  of  mononuclear  cells  or  macrophages.   Further 
separation  of  the  cell  types  results  in  explants  which  are  composed  almost 
entirely  of  this  type  of  cell.   Cells  removed  from  immune  animals  and 
properly  handled  and  cultured  elaborate  specific  antibody  Jji  vitro  for  days 
or  even  several  weeks.   The  explants  result  in  growth  of  sheets  of  cells 
which  are  derived  from  the  mononuclear  cells  or  macrophages.   On  glass  they 
become  stellate  cells  but  retain  some  of  the  characteristics  of  macrophages. 
Such  tissue  cultures  can  be  maintained  for  long  periods  and  be  carried 
through  at  least  a  number  of  subcultures.   The  antigen  usually  has  been  egg 
albumen;  the  test  procedure,  hemagglutination  of  specifically  sensitized  red 
blood  cells.   While  production  of  antibody  Jji  vitro  has  been  sporadic, 
significant  titers  have  been  obtained,  and  in  a  number  of  experiments  anti- 
body has  been  detected  for  periods  of  several  weeks.   In  comparison  with 
initial  cell  homogenates  and  wicl.  supernates  from  cells  maintained  under 
non-optimum  conditions,  the  amount  of  antibody  produced  exceeds  that  which 
can  be  accounted  for  by  release  of  preformed  antibody  and  certainly  repre- 
sents new  protein  synthesis  after  removal  of  the  cells  from  the  animal. 
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There  is  still  a  question  as  to  the  type  of  cell  which  is  producing  antibody 
and  also  whether  these  particular  cells  have  undergone  multiplication  even 
though  general  growth  of  the  tissue  culture  has  occurred.   This  system  allows 
further  study  of  the  factors  involved  in  continued  antibody  production. 

STAPHYLOCOCCUS  VIRULENCE       In  the  project  on  Staphyl.  :occus  there  is 

continued  emphasis  on  the  factors  responsible 
for  virulence  of  the  organism  and  on  basic  studies  of  methods  of  identifi- 
cation of  pathogenic  strains  of  the  organism.   Gel-diffusion  immune  precipi- 
tation techniques  have  been  applied  to  standard  reference  strains  of 
Staphylococcus.   Employing  methods  which  tend  to  eliminate  minor  and  non- 
specific cross  reactions  the  antigenic  mosaic  of  such  strains  has  been 
characterized.   This  technique  seems  promising  for  the  development  of  a 
system  of  identification.   If  reference  spectra  consisting  of  precipitation 
patterns  formed  with  specific  reference  antigens  and  antisera  can  be 
established  for  staphylococci,  this  would  form  a  solid  basis  for  the 
identification  of  strains. 

BRUCELLOSIS  DIAGNOSIS       We  continue  to  collaborate  with  other  Brucella 

research  centers  throughout  the  world  in  the 
development  and  standardization  of  laboratory  tests  for  species  identifi- 
cation, and  for  diagnosis  of  Brucella  infection.   Brucellosis  is  still  a 
disease  of  world  wide  importance  in  relation  to  the  welfare  of  mankind. 
Control  of  the  disease  in  domestic  animals  rests  in  part  upon  regional 
epidemiological  studies  which  require  precise  identification  and  classi- 
fication of  strains.   A  unified  effort  is  currently  under  way  in  an  attempt 
to  clarify  Brucella  taxonomy.   This  undertaking  is  under  the  aegis  of  the 
Subcommittee  on  Taxonomy  of  the  Genus  Brucella  of  the  International 
Committee  on  Bacteriological  nomenclature,  of  which  the  Chief,  Laboratory 
of  Bacterial  Diseases,  is  a  member. 


LABORATORY  OF  BIOLOGY  OF  VIRIBES 

Two  major  changes  in  the  Laboratory  of  Biology  of  Viruses  during 
1961  have  resulted  in  an  expansion  of  its  activities.   Between  July  and 
September,  all  units  of  our  original  laboratory  were  moved  from  their 
scattered  locations  in  Building  7  to  be  together  on  one  floor  in  Building  5. 
The  second  change  was  the  transfer  as  a  section  to  the  Laboratory  of  Biology 
of  Viruses  of  the  remainder  of  the  Laboratory  of  Cell  Biology  after  the 
retirement  of  Dr.  Harry  Eagle. 

VIRUS-HOST         Investigations  of  relationships  between  the  virus  and  its 
RELATIONSHIP       host  cell  have  continued  to  be  the  greatest  effort  of  the 

laboratory.   Four  different  units  are  working  in  this 
important  general  area,  attempting  to  define  the  biochemical  events,  their 
sequence,  site  and  inter-relationships.   These  studies  represent  both  basic 
and  practically  oriented  researc.i.   The  basic  and  more  direct  goal  is  to 
determine  the  mechanism  of  protein  and  nucleic  acid  syntheses  in  the  normal 
cell,  the  virus  being  used  only  as  a  self-replicating  identifiable  bio- 
chemical macromolecule .   The  other  more  remote  goal  is  the  development  of 
knowledge  concerning  virus  invasion  and  multiplication  which  might  give  a 
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lead  as  to  a  logical  point  of  atcack  in  chemotherapy  of  virus  diseases.   The 
past  year's  work  has  been  productive  in  this  area.   Studies  on  poliovirus  in 
HeLa  cells  have  shown  that  viral  protein  and  RNA  syntheses  are  closely 
coordinated  in  time  and  increase  only  a  short  time  before  whole  infectious 
virus  can  be  demonstrated.   By  the  use  of  inhibitors  there  is  evidence  that 
the  synthesis  of  viral  RNA  may  be  at  least  partially  deper  dent  upon  protein 
synthesis.   Viral  protein  antigens  appear  in  both  the  nucleus  and  cyt.oplasm, 
but  evidence  is  lacking  as  to  whether  this  is  the  result  of  synthesis  in 
both  areas  or  migration  after  synthesis.   Studies  on  vaccinia  virus--a 
DNA  virus--suggest  that  the  synthesis  of  viral  DNA  and  viral  protein  are 
dissociated.   Work  with  Coxsackie  virus--a  RNA  virus--shows  precursor  viral 
RNA  present  in  the  nucleus  early  after  infection,  declining  by  3  hours  and 
again  increasing  at  6  hours.   Viral  RNA  in  the  cytoplasm  decreases  until 
2  hours,  then  rises  continuously  to  eventual  high  levels. 

VIRUS  STRUCTURE       Three  units  have  carried  out  studies  on  chemical  and 

physical  structure  of  virus  as  such.   The  protein  coat 
of  poliovirus  has  been  isolated  and  found  to  contain  no  free  N-terminal  amino 
acid  residues.   The  subunit  of  this  protein  appears  to  have  a  higher  molecular 
weight  than  the  predicted  20,000.   Abase  analogue--5  f luorouracil--has  been 
successfully  incorporated  into  the  RNA  of  poliovirus  to  the  extent  of  replacing 
307o  of  the  normal  uracil,  but  with  retention  of  biological  properties  of  the 
virus.   This  "abnormal"  virus  continues  to  have  all  the  properties  of  the 
parent  normal  virus  as  far  as  infectivity  and  host  range  susceptibility. 
Coxsackie  virus  has  been  shown  by  electron  micrographs  of  purified  virus 
to  have  an  outer  envelope  and  a  dense  inner  core. 

VIRUS  INHIBITORS       An  important  practical  contribution  to  virus  research 

technology  has  been  made  by  the  group  studying  virus 
inhibitors.   The  previously  demonstrated  inhibitor  of  plaque  formation  by 
certain  genotypes  of  certain  viruses  has  been  identified  as  a  sulfated 
polygalactone.   Two  different  practical  methods  for  its  removal  from  agar 
have  been  developed  as  well  as  materials  found  which  can  neutralize  the 
inhibitor.   This  has  made  it  possible  to  obtain  plaques  with  strains  of  ECHO 
viruses,  myxoviruses.  Arbor  viruses,  adenoviruses  and  rabies  virus,  all  of 
which  produced  no  plaques  by  standard  methods. 

"FOREIGN"  CELL      A  study  of  the  mechanism  of  oncogenesis  by  polyoma  virus 
ANTIGEN  has  developed  evidence  that  when  the  virus  transforms 

normal  cells  to  tumor  cells  it  changes  the  genome  of  the 
cell  in  such  a  way  that  a  new  "foreign"  cell  antigen  appears.   This  "foreign" 
antigen  is  rejected  by  the  immunologically  competent  adult  animal  and  tumor 
development  is  suppressed,  whereas  the  suckling  animal  being  immunologically 
tolerant  cannot  reject  the  new  antigen  and  tumors  develop.   This  demonstrates 
two  important  phenomena:  1)  the  interaction  of  a  virus  with  a  mammalian  cell 
can  induce  a  genetically  stable  change  in  the  antigenic  components  of  the 
cell,  and  2)  immunological  competence  may  be  the  limiting  factor  in  the 
progressive  development  of  a  tumor  after  transformation  has  occurred. 
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MELANIN  GRANULES       Important  contributions  have  been  made  in  the  general 
AND  MITOCHONDRIA       area  of  normal  cell  metabolism  unrelated  to  virus 

infection.   In  the  application  of  the  finding  made 
last  year  that  tetracycline  antibiotics  localized  specifically  on  mitochondria 
and  can  be  demonstrated  by  fluorescent  microscopy,  it  has  been  found  that 
melanin  granules  in  melanoma  tumors  act  like  mitochondrif;  thus  adding  another 
bit  of  evidence  for  the  mitochondrial  nature  of  these  granules. 

The  development  of  a  mutant  line  of  HeLa  cells  resistant  to  the  toxic 
effects  of  a  glucose  analogue  has  led  to  the  demonstration  that  this  drug 
resistance  is  due  to  the  presence  of  an  inhibitor  of  hexose  phosphorylation. 
This  inhibitor  may  be  related  to  alkaline  phosphatase  since  the  latter  is 
8  to  10-fold  higher  in  the  resistant  cells.   Studies  using  a  DNA  inhibitor 
in  HeLa  cells  have  produced  evidence  that  synthesis  of  protein  and  RNA  in 
the  nucleus  is  DNA-dependent,  whereas  their  synthesis  in  the  cytoplasm  is 
not.   In  a  continuation  of  studies  on  inborn  metabolic  defects,  initiated 
by  another  investigator,  current  studies  of  cell  cultures  from  gout  patients 
show  these  cells  to  produce  and  release  large  quantities  of  purines  compared 
to  normal  cells. 

New  areas  of  investigation  initiated  late  in  the  year  include  the 
genetics  of  viruses  and  cells  in  tissue  culture  systems  and  the  study  of 
the  mechanism  of  recovery  from  virus  infection  with  special  emphasis,  on 
interferon. 


LABORATORY  OF  PARASITE  CHEMOTHERAPY 

The  United  States  is  an  active  participant  in  world-wide  malaria 
eradication.   Our  principal  contributions  to  the  effort  arise  from  basic 
and  clinical  studies  on  the  disease.   In  addition,  we  are  committed  to 
the  same  kind  of  investigations  involving  parasitic  infections  in  general, 
with  special  emphasis  on  schistosomiasis  and  intestinal  parasites.   Because 
of  the  zoonotic  character  of  simian  malaria,  as  demonstrated  here  in  1960, 
and  a  large  interest  by  the  senior  staff  in  overall  problems  of  malaria,  the 
main  research  effort  during  the  year  has  been  in  that  field. 

MALARIA  -  SIMIAN       Man -mosquito -man  transmission  was  accomplished 

consistently  with  two  different  strains  (B  &  M)  of 
Plasmodium  cynomolgi,  even  with  low  gametocytemias .   Man-mosquito-monkey 
transmission  was  accomplished  with  each  strain  also. 

Infections  produced  by  the  inoculation  of  blood  parasitized  with  the 
B  or  the  M  strain  of  P.  cynomolgi  exhibited  no  significant  differences  in 
clinical  manifestations.   However,  when  these  infections  were  induced  in 
volunteers  by  mosquito  bites,  several  differences  were  noted;  in  the  M  strain, 
the  duration  and  height  of  the  fevers  were  greater,  the  tertian  patterns  were 
more  numerous  and  typical,  and  splenomegaly  more  frequent. 
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FAR  EAST  RESEARCH  UNIT      In  Malaya,  approximately  33  percent  of  pig-tailed 
STUDIES  IN  MALAYA  macaques  (Macaca  nemestrina)  and  about  40  percent 

of  the  long-tailed  macaques  (Macaca  irus)  are 
infected  with  a  malaria.   A  new  species  of  malaria  was  isolated  from  this 
latter  species  and  was  designated  Plasmodium  f ieldi  in  honor  of  Dr.  John 
Field.   M.  irus  also  harbored  _P.  knowlesi  and  P.  inui.   Hepatocystis 
semnopetheci  was  discovered  for  the  first  time  in  M.  nemestrina. 

Malaria  parasites  were  also  demonstrated  in  Macaca  irus  and  M.  nemestrina 
leonina  from  Thailand  and  from  the  latter  monkey  from  East  Pakistan. 
Plasmodium  knowlesi  and  P.  inui,  along  with  a  species  of  Hepatocystis,  were 
found  in  M.  irus  lacta  from  an  isolated  island  off  the  east  coast  of  Malaya. 

A  significant  proportion  of  all  three  Malayan  species  of  leaf  monkeys 
(Presbytis  cristatus,  P.  obscurus,  and  ?.    malalophos)  were  shown  to  be 
infected  with  malaria.   Exact  species  determination  of  the  parasites  have 
not  been  made. 

Anopheles  hackeri  was  shown  to  be  a  natural  vector  of  P.  knowlesi  and 
at  least  two,  possibly  three,  tertian-type  parasites  so  far  unidentified. 
A.  maculatus,  A.  sundiacus,  A.  leucosphyrus,  A.  umbrosus  and  A,  letif er  were 
found  to  bite  simians  but  so  far  there  is  no  evidence  that  any  transmit 
malaria.   Experimentally,  it  was  shown  that  A.  maculatus,  A.  sundiacus, 
A.  philippinensis ,  A.  kochi  and  A.  hackeri  are  susceptible  to  infection  with 
P.  cynomolgi. 

MALARIA  -  HUMAN       Plasmodium  falciparum  from  Colombia,  South  America  was 

found  to  be  resistant  to  several  members  of  the  important 
4-aminoquinoline  group  of  drugs,  i.e.,  chloroquine,  amodiaquine,  and  hydroxy- 
chloroquine.  Because  of  the  wide-spread  use  of  these  drugs,  such  resistance, 
if  prevalent,  could  be  of  major  significance.   Resistance  to  mepacrine  was 
present  also.   Resistance  has  now  been  shown,  by  certain  malaria  parasites, 
to  each  of  the  important  groups  of  synthetic  antimalarial  drugs  developed  in 
the  last  30  years. 

A  drug  (BW-377C54),  with  reported  activity  against  human  malaria 
similar  to  that  of  chloroquine, -failed  to  cure  P.  falciparum.   Also,  the 
Colombia  strain  of  P.  falciparum  appears  to  be  resistant  to  this  compound. 

A  study  of  the  life-pattern  of  Venezuelan  vivax  malaria  indicates 
that  it  has  an  intermediate-type  latent  period  following  treatment  of  the 
initial  attack.   This  differs  from  the  short-term  (Chesson)  or  long-term 
(St.  Elizabeth)  latent  period  of  other  strains. 

The  chloroquine-resistant  strain  of  P.  falciparum  contains  a 
characteristic  component  which  can  be  detected  in  hydrolyzed  RNA.   This 
suggests  a  chemical  method  for  identifying  resistant  strains  of  malaria. 
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BIOCHEMICAL  STUDIES       Analysis  of  ribonucleic  acid  derived  from  Plasmodium 

gallinaceum,  P.  berghei,  P.  cynomolgi.  P.  inui  and 
P.  gonderi  revealed  the  presence  of  nucleotides  of  the  usual  purine  and 
pyrimidine  bases:  adenine,  guanine,  cytosine  and  uracil  with  adenine  most 
abundant  and  cytosine  the  least  abundant.   In  addition,  nucleotides  of  hypo- 
xanthine  are  found  indicating  the  activity  of  adenosine  deaminase. 

Significant  binding  of  chloroquine  to  a  component  or  components  in 
plasma,  but  not  to  pure  serum  albumin,  was  demonstrated.   The  degree  of 
binding  of  this  drug  to  blood  cellular  elements  in  vitro  could  be  altered 
by  a  number  of  physical  means.   Antimalarial  drugs,  energy  sources,  and  meta- 
bolic inhibitors  were  studied  to  determine  their  effect  on  the  incorporation 
of  amino  acids  into  malaria  protein.   None  of  the  antimalarial  drugs  had  an 
effect  on  this  process  or  on  glycolysis. 

Nucleic  acid  extracted  from  a  pyrimethamine-resistant  strain  of 
P.  gallinaceum  hastened  the  development  of  resistance  in  a  normal  strain 
exposed  to  both  drug  and  the  extract.   A  decrease  in  chloroquine  sensitivity 
of  P.  berghei  has  been  observed  following  exposure  of  infected  donor  mice 
to  1,000  roentgens  of  X-radiation. 

NUTRITION  AM)  MALARIA       Nutritional  deficiencies  that  favor  the 

development  of  peak  parasitemia  in  mice  infected 
with  Plasmodium  berghei  include  folic  acid,  pantothenic  acid,  and  niacin. 

Deficiencies  suppressing  parasitemia  include  para-aminobenzoic  acid 
and  riboflavin.   Aminopterin,  a  folic  acid  antagonist,  also  suppressed  peak 
parasitemia.   Thiamine  deficiency  appeared  to  have  no  effect.   Deficiencies 
were  studied  both  in  the  absence  and  presence  of  suppressive  levels  of 
chloroquine.   In  only  one  case  did  deficiencies  have  a  reverse  effect; 
pyrodoxine  deficiencies  appeared  to  favor  the  parasite  in  the  presence  of 
the  drug  but  suppressed  the  parasites  in  the  absence  of  the  drug. 

INTESTINAL  PARASITES       Bephenium  chloride,  given  for  three  or  five  days, 

was  highly  effective  against  hookworm  infections 
and  also  removed  68  and  88  percent,  respectively,  of  Trichuris  trichiura 
worms,   A  rural  population  heavily  infected  with  Ascaris  lost  90  percent  of 
their  worms  when  given  single  doses  of  piperazine.   Hookworm  and  T.  trichiura 
infections  were  shown  to  persist  for  at  least  seven  years  in  institutionalized 
mental  patients. 

Tapeworms  (Hymenolepis  diminuta)  exposed  to  mepacrine  (Atabrine)  in 
vivo  were  resistant  to  the  action  of  the  drug  in  vitro.  This  is  interesting 
to  follow  up  because  it  suggests  a  type  of  resistance  not  based  on  selection 
but  upon  physiologic  adaptation  of  individual  organisms. 

Evidence  suggests  that  three  anthelmintics,  bephenium,  mepacrine,  and 
dichlorophen,  are  effective  by  inhibiting  the  enzymes  located  on  the  outer 
surface  of  tapeworms. 
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INSECT  TISSUE  CULTURES       Lepidopteran  tissues  have  undergone  grcfwth  or 

extended  maintenance  in  culture.   In  cultures 
of  caterpillar  hemocytes,  SLE  virus  has  been  maintained  up  to  10  days. 

Prepupae  and  pupae  fat  body  cells  readily  proliferate  in  hanging 
drop  culture  for  10-14  days;  SLE  virus  persists  in  such  cultures  and  may 
increase  between  the  6th  and  8th  day. 

VIRUS -MOSQUITO  LARVAE      Larvae  of  Aedes  aegypti  and  Culex  pipiens 
ASSOCIATIONS  mosquitoes  acquired  SLE  viruses  from  an  experi- 

mentally contaminated  aquatic  environment.   The 
virus  persisted  through  the  subsequent  pupae  stage  and  into  the  adult  insect. 
There  have  been  nine  confirmed  transmissions  of  the  virus  by  bites  of  the 
Aedes  and  nineteen  by  the  Culex  mosquitoes. 

VIRUS -PARASITE       Plasmodium  gallinaceum  reduced  the  quantity  of  circulating 
COMBINATIONS         encephalomyocarditis  virus  in  chicks.   Additional  experi- 
ments have  continued  to  verify  the  role  of  P.  berghei 
in  the  transport  of  SLE  virus  to  the  central  nervous  system  in  mice  when  the 
virus  is  given  intraperitoneally. 

LABORATORY  OF  PARASITIC  DISEASES 

AXENIC  CULTURE  OF  Work  on  the  cultivation  of  Entamoeba  histolytica 

ENTAMOEBA  HISTOLYTICA       in  the  absence  of  any  other  living  organisms  has 

progressed  steadily.   Most  important  is  the 
demonstration  that  the  technique  of  developing  such  axenic  cultures  is 
applicable  to  more  than  one  strain.   A  strain  of  the  amoeba  very  recently 
isolated  from  a  human  patient  has  been  established  in  axenic  culture. 
Secondly,  the  culture  medium  has  been  further  simplified,  with  the  elimination 
of  chick  embryo  extract.   Also,  it  has  been  possible  to  eliminate  agar  from 
the  liquid  overlay,  a  technical  factor  of  importance  in  that  it  will  eventually 
aid  in  evaluating  culture  growth. 

FREEZING  PROTOZOA       Freezing  of  protozoa  in  liquid  nitrogen  has  been 

developed  to  the  point  of  practicability.   Entamoeba 
histolytica  has  been  kept  viable  for  at  least  10  months  and  Trichomonas 
vaginalis  for  six  months;  there  have  been  no  losses  in  viability  by  the  use 
of  the  technique.   Other  tests  underway  clearly  demonstrate  that  Entamoeba 
invadens.  Trichomonas  hominis ,  T.  gallinae,  and  T.  foetus  can  be  maintained 
viable  in  liquid  nitrogen.   These  experiences  indicate  that  indefinite  storage 
of  protozoal  strains  is  feasible. 

FILARIID  LARVAE      The  development  of  techniques  for  freeing  microfilariae 
IN  VITRO  completely  from  blood  cells  and  the  demonstration  of 

development  of  microfilariae  to  the  sausage  stage  are 
significant  advances.   This  is  the  first  time  that  sausage  stages  have  been 
found  with  any  regularity  in  in  vitro  preparations.   Additional  work  can  now 
be  expected  to  result  in  further  development  of  filariid  larvae  in  vitro. 
Survival  of  adult  Dirof ilaria  uniformis  in  chemically  defined  tissue  culture 
nutrients  (NCTC  109  +  10%  serum)  has  been  obtained  for  as  long  as  35  days. 
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Microfilariae  were  discharged  from  the  females  during  the  first  2  to  3  weeks, 
only  when  serum  was  present  in  the  medium.   Under  these  conditions  for 
maintenance  of  the  filariids,  glucose  was  transformed  quantitatively  to 
lactate. 

NEMATODE  CYCLE  IN       In  the  study  of  the  development  of  Nematospiroides 
GERMFREE  AJNIMALS        dubius  in  germfree  animals,  the  nematode  has  now 
been  carried  through  its  entire  life  cycle  three 
times  in  the  absence  of  bacteria.   Larvae  from  the  feces  of  germfree  mice 
have  been  cultivated  axenically  to  the  infective  stage  and  then  used  to 
reinfect  new  germfree  mice.   It  is  noteworthy  that  infections  thus  produced 
in  germfree  animals  are  not  as  extensive  as  in  conventional  animals;  worm 
burden,  worm  size,  and  egg-production  appear  reduced.   This  may  represent  an 
important  lead  in  determining  the  factors  responsible  for  alterations  in 
host-parasite  balance.   The  possibility  of  a  steroid  action,  which  is  in 
some  way  dependent  upon  the  microbial  activity  in  the  intestinal  tract,  is 
suggested  by  the  differences  between  conventional  and  germfree  animals  in 
respect  to  the  worm  recovery  in  male  versus  female  mice. 

NUTRITION  AND         The  study  on  the  relation  of  nutrition  to  schistosomiasis 
SCHISTOSOMIASIS       in  Puerto  Rico  is  almost  complete.   Liver  function  tests 

returned  to  normal  in  all  schistosome-infected  patients 
who  were  placed  on  the  high  protein,  high  caloric  diet.   Stibophen  (Fuadin) 
levels  were  higher  and  maintained  longer  in  the  same  patients. 

Studies  on  the  mechanisms  which  produce  higher  blood  levels  of 
stibophen  in  human  beings  on  high  protein  high  calorie  diet  have  been 
accomplished  in  mice  on  complete  semi-synthetic  diets  in  which  enhanced 
activity  of  stibophen  is  observed.   The  higher  levels  of  drug  are  attributable 
to  the  acid-base  relations  of  salts  in  the  diet.   With  acidic  salts  Fuadin 
activity  is  enhanced.   Similarly  the  efficacy  of  antimony  potassium  tartrate, 
antimony  (III)  sodium  meso-2  3-dimercaptosuccinate  (Astiban)  and  pararosaniline 
pamoate  for  killing  mature  Schistosoma  mansoni  in  mice  has  been  found  to  be 
increased  up  to  16X  in  mice  maintained  on  the  semi-synthetic  diet  compared 
to  mice  on  the  commercial  pellet  diet. 

BIOCHEMICAL  STUDIES       Investigations  on  Trypanosoma  cruzi  have  revealed 

the  fixation  of  carbon  dioxide  by  this  organism, 
with  the  incorporation  of  the  CO2  ii^to  succinic  acid.   Degradation  of  succinic 
and  acetic  acids  from  incubates  containing  C^^  labeled  glucose  has  established 
that  most  of  the  carbons  of  these  acids  are  derived  from  glucose.   Preliminary 
fractionation  of  the  phospholipids  of  T.  cruzi  has  yielded  serine  and 
ethanolamine  as  well  as  an  unidentified  ninhydrin-positive  fraction. 
C02"fi^^tion  is  known  to  occur  in  a  number  of  free-living  and  parasitic 
protozoa,  and  some  parasitic  helminths.   It  appears  that  CO2  functions  as  a 
metabolite  as  well  as  appearing  as  an  excretory  product. 

The  studies  on  the  loss  of  sugars  from  Cysticercus  fasciolaris  and 
Taenia  taeniaef ormis  in  sugar-free  solutions  and  the  absorption  of  glucose 
and  galactose  when  these  are  available  are  basic  observations  in  xvork  that 
is  being  continued  on  the  kinetics  of  absorption  of  nutrients  through  the 
cestode  surface.   It  can  be  expected  that  further  work  in  this  direction 
may  lead  to  demonstration  of  active  and  selective  transport.   In  connection 
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with  the  cestode  studies  it  is  of  interest  to  note  that  the  data  show  the 
metabolism  of  larval  and  adult  worms  to  be  proportional  to  fractional  powers 
of  the  body  weight  intermediate  between  those  characteristic  for  animals  with 
increase  in  metabolic  rate  directly  related  to  weight  and  for  animals  with 
increase  in  metabolism  proportial  to  surface  area.   This  was  an  unexpected 
finding  because  in  tapeworms  surface  and  body  weight  increase  in  the  same 
ratio,  and  hence  an  increase  in  metabolic  rate  paralleling  weight  increase 
had  been  anticipated.   Also,  the  quantitative,  rather  than  qualitative, 
nature  of  differences  in  metabolism  of  adult  and  larval  worms  is  noteworthy, 
since  in  other  forms  of  parasites,  e.g.  trypanosomes,  there  are  qualitive 
differences  between  various  forms. 

Additional  work  on  the  calcareous  corpuscles  of  T.  taeniaeformis  in 
comparison  with  artifical  mixtures  of  appropriate  salts  indicates  that  the 
dolomite  structure  must  be  preformed  in  some  way  in  the  corpuscles,  although 
they  are  definitely  amorphous  until  heated.   This  is  of  considerable  biological 
and  geological  interest. 

Biochemical  studies  on  intact  rat  liver  mitochondria  have  shown  that 
a  reversal  of  DPN-f lavin-linked  oxidative  phosphorylation  is  involved  in 
the  reduction  of  acetoacetate  to  succinate,  with  an  energy  transfer  equiva- 
lent to  one  high-energy  bond  per  molecule  of  acetoacetate  reduced.   This 
energy  can  be  supplied  by  one  or  both  of  the  two  terminal  respiratory  chain 
phosphorylations  without  the  intermediary  of  extramitochondrial  ATP.   Oxalo- 
acetic acid  inhibits  oxidation  of  succinate  by  DPN-depleted  mitochondria. 
The  inhibition  is  not  of  the  classical  competitive  type  but  can  be  overcome 
by  added  ATP.   Mitochondria  inhibited  by  oxaloacetate  gradually  regain  ability 
to  oxidize  succinate  after  the  oxaloacetate  is  removed.   These  findings  support 
concepts  previously  advanced  that  there  is  a  compartmentation  of  substrate- 
level  phosphorylation  within  mitochondria.   This  work,  on  basic  biochemical 
pathways,  is  of  general  importance  and  obviously  may  be  useful  in  explaining 
mechanisms  for  succinate  metabolism  in  parasites. 

VIRUS  POTENTIATION       The  potentiation  of  encephalomyocarditis  virus  by 
BY  TRICHINA  Trichinella  spiralis  in  mice  is  closely  related  to 

the  size  of  the  worm  inoculum  and  the  time  in  the 
worm  infection  that  the  virus  challenge  is  given.   A  similar  phenomenon,  of 
enhanced  multiplication  of  Coxsackie  A-9  virus  in  murine  muscle,  is  again 
related  to  T.  spiralis  infection.   The  studies  on  Taenia  taeniaeformis 
infection  in  mice,  which  seem  to  equate  natural  resistance  with  an  accelerated 
response  of  acquired  resistance,  are  of  general  interest.   The  demonstration 
of  a  possible  immune  tolerance  in  animals  receiving  T.  taeniaeformis  antigen 
shortly  after  birth,  is  of  considerable  significance;  this  phenomenon  has  not 
been  demonstrated  previously  in  relation  to  parasites. 

EXPERIMENTAL  Continued  work  on  the  pathology  of  schistosomiasis  has 

SCHISTOSOMIASIS       revealed  differences  in  response  among  mice,  hamsters, 

and  multimammate  rats  (Mastomys)  as  to  the  vascular 
lesions  seen  in  the  liver.   Mice  and  Mastomys  develop  more  lesions  than 
hamsters.   The  explanation  for  this  may  be  that  the  lesions  are  at  least 
partly  due  to  allergic  reactions  and  the  hamster  is  notably  less  reactive 
in  this  respect.   The  development  of  hepatosplenic  schistosomiasis  occurs 
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in  mice  even  with  very  small  worm  burdens;  a  longer  period  of  time  is  required 
for  the  syndrome  to  appear.   The  cor  pulmonale  picture  produced  in  schistosome- 
infected  mice  by  partial  portal  vein  ligation  provides  another  experimental 
model  for  studying  clinical  schistosomiasis. 

TOXOPLASMOSIS       Toxoplasma  gondii  has  been  found  in  the  ovaries  and 

oviducts  of  healthy  chickens.   The  organism  is  present 
in  the  cyst  form  that  can  survive  digestion.   The  possibility  that  it  can 
be  found  in  shelled  eggs  is  important  in  regard  to  the  epidemiology  of 
toxoplasmosis.   Also,  it  has  a  technical  importance  relative  to  the  use  of 
chick  embryos  for  cultivation  of  viruses  and  rickettsiae. 

In  sheep,  resistance  to  congenital  transmission  of  toxoplasmosis  is 
manifest  only  against  moderate  challenges.   No  protection  is  manifested 
against  high  challenge  doses.   This  is  of  interest  in  human  medicine. 
Exposure  to  large  numbers  of  Toxoplasma  can  occur  in  women  of  particular 
population  groups  that  customarily  enjoy  raw  meat,  and  under  such  circum- 
stances it  is  possible  that  habitual  abortion  may  occur.   This  has  been 
reported  from  Germany  but  not  from  the  United  States. 

Electron  microscopy  of  Toxoplasma  has  revealed  a  schizogonic 
reproductive  process,  sometimes  with  the  production  of  two  filial  parasites 
within  a  parent  cell  and  sometimes  apparently  with  the  production  of  small 
rosettes.   A  third  process,  in  which  two  organisms  are  involved,  may 
represent  longitudinal  fission  or  a  sexual  fusion.   These  new  observations 
lend  support  to  the  concept  that  Toxoplasma  belongs  among  the  Sporozoa  of 
the  Protozoa,  probably  in  a  new  sub-class  along  with  organisms  such  as 
Besnoitia  and  Sarcocystis . 

Under  the  electron  microscope,  the  formation  and  character  of  the 
cyst  wall  of  Toxoplasma  has  been  studied.   The  wall  arises  from  interaction 
of  the  parasite  and  the  host  cell.   The  nature  and  development  of  the  cyst 
are  important  in  understanding  chronic  infection.   Although  some  activity  of 
cysts  is  evident  in  chronic  infection,  long-term  treatment  with  pyrimethamine 
begun  as  early  as  three  weeks  after  infection  can  produce  some  diminution  in 
residual  brain  infection  but  cannot  eliminate  it. 

Progress  has  been  fiiade  in  the  fractionation  of  Toxoplasma  antigens. 
Separation  of  hemagglutinating  antigen  on  a  hydroxyl  apatite  column  yields 
an  initial  fraction  that  induces  hemagglutinating  antibodies  but  not  dye 
test  antibodies  when  injected  into  rabbits.   This  fraction  has  spectrophoto- 
metric  activity  indicating  a  high  proportion  of  nucleoprotein,  presumably 
from  the  cytoplasm  of  the  parasite.   Attempts  to  get  a  "clean"  cell  wall 
preparation  to  induce  dye  test  antibody  forroation  in  the  absence  of  HA  anti- 
body have  thus  far  been  only  partially  successful,  in  that  such  fractions 
have  stimulated  dye  test  antibodies  more  rapidly.   If  the  complete  separation 
can  be  attained,  one  can  conclude  that  dye  test  antibodies  are  produced 
against  the  cell  wall  and  that  hemagglutinating  and  complement  fixing  anti- 
bodies are  stimulated  by  the  intracellular  components  of  the  parasite. 
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LABORATORY  OF  TROPICAL  VIROLOGY 


The  third  year  of  the  existence  of  the  Laboratory  has  seen  continuation 
of  field-laboratory  investigation  on  viral  disease  at  the  Middle  America 
Research  Unit  in  the  Panama  Canal  Zone  and  supportive  laboratory  studies  in 
Bethesda. 

VENEZUELAN  EQUINE        The  first  isolation  of  this  virus  in  Panama  was 
ENCEPHALITIS  (VEE)       accomplished  in  April  from  specimens  obtained  from 

a  dying  Panamanian  boy.   Three  senior  laboratory 
staff  members  became  infected  as  a  result  of  the  exposure  (with  virus  isola- 
tion and  serological  confirmation  in  each  case) .   The  entire  MARU  contingent 
was  then  immunized  with  live  attenuated  VEE  virus  vaccine.   Mild  reactions 
were  often  encountered,  and  the  attenuated  virus  was  isolated  from  some  of 
the  vaccinees.   Several  aspects  of  practical  application  of  this  still 
experimental  preparation  were  thus  explored. 

Epidemiologic  and  ecologic  studies  of  the  rural  community  where  the 
case  had  occurred  (in  collaboration  with  Gorgas  Memorial  Laboratory),  failed 
to  demonstrate  the  VEE  virus  in  wild,  domestic  or  sentinel  animals,  or  the 
mosquitoes  collected.   Serological  evidence  of  VEE  infection  (CF,  HI,  NT) 
was  established  for  a  significant  percentage  of  residents  of  the  area. 

A  remarkable  urban  epidemic  of  VEE  occurred  in  another  part  of  Panama 
near  the  site  of  the  Gorgas  Memorial  Laboratory  field  station.   Approximately 
350  cases  were  registered  during  a  two  months'  period.   Important  new  infor- 
mation on  the  epidemiology  and  the  clinical  spectrum  of  epidemic  infection 
with  this  virus  is  being  developed  by  GML  and  MARU. 

VESICULAR  STOMATITIS      Last  year  we  reported  repeated  isolation  of  Indiana 
VIRUS  (VSV)  type  VSV  from  phlebotomus  sandflies  collected  in 

the  course  of  a  collaborative  project  with  Gorgas 
Memorial  Laboratory  on  the  ecology  of  arthropod -borne  viruses.   Approximately 
700  human  sera  were  collected  from  the  population  of  a  town  near  the  field 
station.   One-fourth  of  the  490  sera  tested  had  neutralizing  antibodies  to 
Indiana  type  VSV.   One-fourth  of  the  neutralizing  sera  also  possessed  CF 
antibodies. 

Interest  in  this  virus  prompted  investigation  of  an  outbreak  of 
vesicular  stomatitis  in  cattle.   The  causative  agent  was  found  to  be  the 
New  Jersey,  rather  than  Indiana,  type  of  VS  virus.   Antibody  patterns  of 
humans  in  close  or  remote  association  with  the  infected  cattle  suggested  that 
direct  contact,  rather  than  arthropod  vectors,  may  be  involved  in  the  trans- 
mission of  this  infection  to  man.   It  would  seem  that  the  ecology  and  epi- 
demiology of  the  two  types  of  VSV  are  quite  dissimilar. 

VIRUS  FROM  RAIN  FOREST       During  the  second  year  of  the  study  on  the  ecology 
ARTHROPODS  of  arthropod-borne  viruses  in  the  tropical  rain 

forest  of  Panama,  conducted  by  GML  (NIH  grant 
E-2984)  in  collaboration  with  MARU,  the  number  of  virus  isolates  was  doubled: 
present  total  38  -  14  from  mosquitoes  and  10  from  phlebotomus  sandflies. 
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The  isolation  rate  from  sandflies  continues  to  exceed  by  far  the  overall 
isolation  rate  from  mosquitoes. 

The  first  isolate  of  Indiana  VSV  from  a  non-sandfly  source  was 
recorded  (mosquito  Culex  nigripalpus) .   Many  of  our  mosquito  isolates  have 
been  identified  with  collaboration  of  the  Trinidad  and  Belem  laboratories 
of  the  Rockefeller  Foundation:  six  strains  closely  related  to  Una  virus  of 
Group  A  (work  with  four  other  similar  agents  has  not  been  completed);  one 
strain  of  Ilheus  virus  of  Group  B;  several  members  of  the  Bunyamwera  group- 
one  Guaroa  and  four  Wyeomyia  viruses;  Guama  group,  represented  by  six 
isolates,  all  from  the  same  mosquito  (Culex  vomerifer) .   A  few  other 
agents  remain  unidentified. 

ATTEMPTS  TO  RECOVER  VIRUSES      Nearly  500  pools  of  acarines  (including 
FROM  PARASITIC  MITES  25  species  of  chiggers,  35  of  parasitoid 

mites  and  a  few  ticks  from  over  350  wild 
vertebrates)  were  inoculated  into  suckling  mice  and  hamster  kidney  cell 
cultures.   Not  a  single  viral  agent  was  isolated,  attesting  to  the  uncommon 
presence  of  at  least  the  recognizable  viruses  among  the  common  tropical  mites. 
Many  ectoparasite  pools  were  shipped  to  the  Rocky  Mountain  Laboratory  for 
attempted  recovery  of  rickettsia.   One  positive  isolation  of  the  Coxiella 
burnetii-like  agent  was  made  from  a  species  of  intradermal  chigger,  parasitic 
on  the  tropical  spiny  rat. 

MYCOSES       Repeated  isolation  of  Histoplasma  capsulatum  from  bat  liver 

and  spleen  suspensions  was  a  most  important  finding,  providing 
further  evidence  for  the  suspected  role  of  bats  in  the  ecology  of  histo- 
plasmosis.  The  first  human  case  of  actinomycosis  (cervical-facial  type) 
caused  by  Actinomyces  bovis  was  recorded  demonstrating  the  existence  of  this 
disease  on  the  Isthmus  of  Panama. 


ROCKY  MOUNTAIN  LABORATORY 

Investigations  have  continued  with  the  same  general  objectives  as 
previously;  those  of  one  large  group  are  oriented  toward  the  zoonoses  and 
arthropod-borne  diseases,  and  those  of  another  major  group  are  chiefly  con- 
cerned with  problems  related  to  allergy,  immunology,  and  resistance  to  disease. 
Both  divisions  involve  basic  laboratory  research  some  of  which  could  lead 
ultimately  to  development  of  applied  and  control  measures.   While  investi- 
gations of  various  vector-borne  illnesses  have  never  actually  diminished, 
occasional  changes  in  emphasis  have  occurred  in  the  last  few  years  with  new 
leads,  such  as  provided  in  encephalitis  ecology  by  the  mosquito-garter-snake 
relationship,  discovery  of  new  foci  of  Powassan  and  California  viruses,  and 
variations  in  spotted-fever-like  isolates.   On  the  other  hand,  attacks  on 
phases  of  such  nonvector-borne  disease  problems  as  tuberculosis,  Salmonella, 
pertussis,  poliomyelitis,  influenza,  and  certain  mycoses  have  been  intensified 
in  varying  degrees. 


22  ^^ 


TICK  PARALYSIS       Inbreeding  through  4  generations  of  a  paralysis- 
producing  strain  of  ticks  from  British  Columbia  has 
not  produced  an  increase  in  the  ability  to  cause  paralysis,  probably  because 
of  our  inability  to  select  for  the  genetic  factor  in  male  ticks.   However, 
a  new  lead  on  genetic  aspects  may  be  the  sudden  acquisition  of  paralysis- 
producing  ability  by  some  females  resulting  from  a  cross  of  "paralytic" 
males  with  females  from  our  previously  "nonparalytic"  laboratory  stock. 

TULAREMIA       While  it  was  reported  under  Pasteurella  tularensis  last 

year  that  "the  protection  afforded  by  live  organisms  was  not 
effective  for  long  periods  of  time,"  mice  later  vaccinated  with  a  living 
Russian  attenuated  strain  had  a  high  level  of  immunity  for  more  than  30 
weeks . 

Further  comparison  of  isolates  from  different  sources  and  geographical 
localities  has  strengthened  the  belief  that  a  "fully  virulent"  organism  in 
North  America  causes  severe  disease  in  sheep,  hares,  rabbits,  horses,  and 
man,  whereas  a  less  virulent  form  is  common  to  North  America,  Europe,  and 
Asia  and  may  require  systematic  differentiation. 

DISEASES  OF      Corynebacterium  pyogenes  was  cultured  from  3  dead  mountain 
WILDLIFE         sheep  during  an  epizootic  and  from  1  deer  and  1  elk.   These 
findings  suggest  that  this  may  be  a  pathogen  of  consequence 
to  certain  wildlife,  as  well  as  to  domestic  animals. 

Three  more  isolations  of  rabies  from  bats  this  year  bring  the  local 
total  to  24.   Contrary  to  most  concepts,  rabies  can  be  chronic  in  mice.   A 
consequent  discovery  was  that  recovered  mice  with  limb  movement  impaired  by 
rabies  became  heavily  infested  with  ectoparasites.   Mechanical  interference 
with  combing  and  grooming,  caused  by  amputating  limbs  of  normal  mice,  resulted 
in  similar  excessive  parasite  populations.   Another  unidentified,  nonfatal 
virus  was  incidentally  isolated  from  bats  and  passed  in  tissue  cultures  and 
mice. 

In  the  absence  of  a  usable  skin  test  for  detecting  the  protozoon, 
Toxoplasma  microti  in  Microtus,  an  effective  method  that  does  not  cause 
permanent  injury  to  the  animal  was  devised  for  observing  brain  lesions 
through  a  slit  in  the  scalps  of  mice.   Tolerance  for  this  organism  may  result 
from  jji  utero,  or  very  early  postnatal,  infection  in  native  mice. 

A   fungus,  Emmons i a  crescens ,  found  in  certain  indigenous  small  animals 
of  several  continents,  may  also  infect  man,  as  indicated  by  positive  passive 
cutaneous  anaphylaxis  tests  applied  to  human  serums. 

ARTHROPOD -BORNE      Western  equine  encephalitis  virus  from  Culex  tarsalis 
VIRUSES  at  Vale,  Oregon,  was  isolated  during  the  midsummers  of 

1960  and  1961,  but  not  in  the  intervening  months  from 
October  to  May  or  from  bird  tissues  collected  during  this  period.   These 
findings  suggest  that  latent  infection  in  birds  during  the  summer  months  is 
unlikely.   The  overwintering  virus  mechanism  still  remains  illusive,  though 
recovery  of  virus  in  the  spring  of  1961  from  captive  garter  snakes  that  had 
been  bitten  before  hibernation  by  infected  mosquitoes  in  the  fall  of  1960  is 
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suggestive,  in  spite  of  failure,  as  yet,  to  show  natural  infection  in  such 
snakes.   This  lead  has  been  a  popular  one  and  has  caused  examination  of 
reptile-virus  relationships  in  many  countries. 

Three  isolates  of  California  virus  have  been  made  in  the  Bitterroot 
Valley  from  ticks  off  a  snowshoe  hare,  a  golden-mantled  ground  squirrel,  and 
a  chipmunk.   Antibodies  occurred  in  a  low  percentage  of  these  local  animals. 
This  naturally  leads  to  an  inquiry  into  the  role  of  ticks  as  vectors. 

An  additional  isolation  of  Powassan  virus  from  ticks  in  western  South 
Dakota  has  resulted  in  intensified  ecological  studies  in  this  area  with 
consequent  finding  of  antibodies  in  serums  from  local  chipmunks  and  wild  mice, 
A  human  serum  from  western  Minnesota  and  one  from  central  North  Dakota 
(of  1,058  miscellaneous  samples  tested)  showed  high  neutralizing  indexes 
against  this  virus.   Regional  field  work  will  be  focused  on  ecologic  and 
public  health  aspects  of  this  virus,  in  view  of  the  known  significance  of 
the  related  Russian  spring -summer  encephalitis, 

Q  FEVER       Field  investigations  this  year  were  oriented  toward  a  more 

objective  evaluation  of  the  potential  public  health  problem 
associated  with  the  vast  reservoir  of  infection  among  dairy  cattle.   As 
determined  through  continuous  surveillance,  even  minor  illness  among  persons 
exposed  to  infected  dairy  cattle  could  not  be  attributed  to  Q  fever.   How- 
ever, 87%  of  persons  exposed  to  infected  herds  have  acquired  antibodies 
detectable  by  the  mouse-neutralization  test  and  the  radioisotope  precipitation 
test. 

Investigations  on  developing  a  safe  method  of  vaccinating  humans  with 
conventional  Q  fever  vaccine  were  continued  at  Montana  State  Prison.   Most  of 
the  skin-test  negative  volunteers  (97%)  who  last  year  received  from  1  to  3 
doses  of  10  complement -fixing  (CF)  units  of  antigen  subcutaneous ly  reacted 
positively  on  a  skin  test  given  10  months  after  vaccination.   However,  the 
agglutinin  response  among  groups  of  vaccinees  varied  from  45  to  917o  and  was 
directly  proportional  to  the  number  of  doses  of  vaccine  received.   Studies 
on  a  comparable  group  of  volunteers  who  received  from  1  to  3  doses  of  1  CF 
unit  of  antigen  intradermally  are  not  complete,  but  results  to  date  are 
similar  to  those  obtained  when  vaccine  was  given  subcutaneously .   Although 
the  resistance  induced  in  human  volunteers  could  not  be  challenged,  vaccination 
appears  to  have  been  effective,  as  judged  by  available  immunologic  and  serologic 
data. 

Significant  progress  has  been  made  in  investigations  directed  toward 
fractionating  C.  burnetii  into  its  component  antigens.   The  separation  of 
nontoxic  immunogenic  fractions  from  those  responsible  for  inducing  or  eliciting 
the  hypersensitive  state  remains  a  major  objective.   All  antigens  of  any  con- 
sequence were  determined  to  be  located  in  the  cell  wall.   Chemical  extraction 
of  whole  phase  I  rickettsias  with  dimethyl  acetamide,  dimethyl  sulfoxide,  or 
a  combination  of  trichloroacetic  acid  and  phenol  have  yielded  protective 
antigens  whose  toxicity  and  ability  to  induce  an  allergic  response  were 
decreased  about  100-fold.   Similar  extracts  of  phase  II  organisms  were  non- 
immunogenic  and,  in  preliminary  comparisons  of  whole  phase  I  and  II  rickettsias, 
phase  I  organisms  were  more  potent  vaccines. 
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ROCKY  MOUNTAIN       Because  of  the  results  of  recent  studies  on  rickettsial 
SPOTTED  FEVER        variants  and  observations  made  possible  by  fluorescent 

microscopy,  interest  in  the  biology  of  spotted  fever 
rickettstas  has  been  rekindled.   Particular  attention  has  been  given  to  the 
elucidation  of  factors  which  affect  the  natural  infection  rate  among  ticks 
and  to  the  characterization  of  spotted  fever  antigen  in  naturally  infected 
ticks.   Of  ticks  collected  in  nature,  up  to  257<.  contain  specific  antigen 
detectable  by  fluorescent  microscopy  but  only  1  to  37o  contain  pathogenic 
rickettsias. 

The  ecology  of  R.  rickettsii  appeared  to  be  the  same  in  2  local  areas 
which  had  similar  natural  features.   Heaviest  infestations  of  immature 
Dermacentor  andersoni  occurred  on  golden-mantled  ground  squirrels  and  chip- 
munks, and  virulent  organisms  were  isolated  from  these  rodents  for  the  first 
time  west  of  the  Mississippi. 

Heretofore,  4  variant  types  of  R.  rickettsii  in  D.  andersoni  have 
been  recognized.   The  spectrum  of  pathogenicity  of  these  types  varies  from 
an  ability  to  cause  overt  disease  and  death  to  a  limited  ability  to  cause 
only  immunizing,  inapparent  infections.   From  ticks  collected  in  eastern 
Montana,  many  isolates  of  a  fifth  type  have  been  recovered.   These  strains 
are  nonpathogenic  for  guinea  pigs  and  mice  and  appear  to  be  antigenically 
different  from  other  types  of  R.  rickettsii .  The  relationship  of  the  fifth 
type  to  the  ecology  of  spotted  fever  rickettsia  remains  to  be  clarified. 

By  the  use  of  the  fluorescent  antibody  technique,  the  gross  discrepancy 
between  the  incidence  of  pathogenic  rickettsias  among  D.  andersoni  and  the 
prevalence  of  specific  antigen  in  this  tick  has  been  tentatively  explained  by 
the  demonstration  of  a  rickettsia  like  organism  that  is  noninfectious  for 
chick  embryos  as  well  as  for  guinea  pigs.   This  agent  behaves  like  R.  rickettsii 
because  it  is  transovarially  transmitted  by  D.  andersoni.  has  a  similar  distri- 
bution in  tick  tissues,  and  is  indistinguishable  from  R.  rickettsii  by 
fluorescent  microscopy.   Studies  will  be  continued  to  determine  whether  this 
organism  may  influence  the  prevalence  of  pathogenic  rickettsias  among  ticks 
in  nature. 

MECHANISMS  OF      •     A  particular  skin  protein  which  had  been  altered  by 
ALLERGIC  PHENOMENA       combination  with  a  simple  chemical  plays  an  important 

role  in  contact  allergy,   l^en  a  conjugate  of  a 
purified  heterologous  protein  and  hapten  was  used,  antibody  but  not  contact 
hypersensitivity  to  the  hapten  developed.   However,  when  a  coajugate  of  a 
simple  chemical  and  a  soluble  fraction  from  guinea  pig  skin  was  used  as  a 
sensitizing  agent,  contact  hypersensitivity  to  the  protein  developed.   This 
clearly  shows  that  contact  hypersensitivity,  such  as  poison  ivy  rash,  is 
dependent  upon  combination  of  chemicals  with  substances  in  the  skin. 

Since  the  delayed  hypersensitive  state  can  not  be  quantitated  by  con- 
ventional tests  in  the  skin  of  sensitized  animals,  an  attempt  was  made  to  use 
the  cornea  as  a  site  for  measuring  response  to  the  antigen  because  this  tissue 
is  not  vascularized.   In  animals  sensitized  with  a  conjugate  of  protein  and 
hapten,  the  reactions  in  the  cornea  occurred  only  to  the  protein  moiety, 
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although  circulating  antibody  to  the  hapten  and  associated  allergic  reactions 
could  be  demonstrated  in  other  tissues.   In  the  corneal  response,  which  is 
primarily  polymorphonuclear,  leucocytes  from  surrounding  tissue  and  blood 
vessels  were  chemotactically  attracted  to  the  antigen. 

Although  delayed  shock  is  thought  to  be  a  systemic  manifestation  of 
delayed  hypersensitivity,  the  reaction  apparently  is  dependent  also  upon 
circulating  antibody.   In  guinea  pigs  sensitized  with  hapten-protein  conjugates, 
only  injection  of  the  protein  causes  the  systemic  delayed  reaction  when  only 
delayed  hypersensitivity  to  the  conjugate  is  present.   However,  after  anti- 
bodies have  appeared,  intraperitoneal  injection  of  the  conjugate  causes  a 
brief  initial  hyperthermia  followed  by  a  distinct  hypothermia  and  lymphopenia 
typical  of  delayed  shock.   At  this  time  delayed  shock  can  not  be  precipitated 
by  the  injection  of  protein  alone  but  it  can  be  produced  by  injection  of 
hapten  combined  with  a  heterologous  protein. 

Although  many  immunologic  reactions  seen  in  comparative  studies  of 
allergic  phenomena  in  newborn  and  adult  guinea  pigs  were  similar,  the  delayed 
response  evoked  by  intradermal  injection  of  antigen  could  not  be  elicited 
before  14  days  after  birth.   This  unresponsiveness  is  attributed  to  the 
inability  to  excite  a  normal  inflammatory  response,  but  the  basis  for  this 
inertia  has  not  been  fully  clarified. 

To  date,  these  and  related  studies  on  tolerance  and  the  effect  of 
hormones  and  vitamins  on  delayed  allergy  support  the  thesis  that  delayed 
hypersensitivity  and  antibody  formation  are  but  phases  of  the  same  process. 
Fundamental  knowledge  of  the  mechanisms  involved  should  provide  some  insight 
into  the  study  of  allergic  phenomena  associated  with  infectious  and  autoimmune 
diseases . 

ENDOTOXINS       Although  the  exact  chemical  composition  of  endotoxin  has  not 
been  defined,  the  biological  activity  of  endotoxin  complexes, 
contrary  to  previous  conceptions,  cannot  be  associated  with  the  lipid  fractions, 
and  the  active  principle  is  probably  a  polysaccharide. 

In  further  studies,  in  which  endotoxin  complexes  were  depolymerized  by 
treatment  with  dilute  acid,  biological  activity,  including  pyrogenicity,  tumor 
damage,  lethality,  and  immunogenicity,  was  associated  with  the  size  of  the 
molecule.   When  depolymerization  had  progressed  to  the  extent  that  the  haptenic 
units  were  about  1/lOOth  the  size  of  the  original  endotoxins,  all  biological 
activity  was  eliminated.   These  studies  indicate  that  one  of  the  major  require- 
ments for  endotoxin  to  elicit  host  reactions  is  a  macromolecular  complex  of 
critical  size. 

Other  methods  of  depolymerizing  and  recombining  the  haptenic  units  will 
be  used  to  clarify  the  relationship  between  molecular  size  and  biologic  activity. 

MORPHOLOGICAL  ELEMENTS      Through  collaboration  with  designers  and  engineers 
OF  MICROORGANISMS  of  a  firm  specializing  in  the  manufacture  of  labora- 

tory instruments,  a  self-contained  refrigerated  cell- 
fractionator  patterned  after  the  prototype  made  at  RML  was  tested  and  developed 
for  the  market.   The  machine  is  designed  so  that  biological  materials  can  be 
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subjected  to  any  selected  pressure  up  to  60,000  psi  and  then  by  sudden  release 
of  material  through  a  cooled  orifice,  organisms  or  tissue  cells  can  be  dis- 
integrated without  denaturation  of  any  of  the  cellular  components.   During 
the  past  year,  12  guest  workers  and  visitors  came  to  RML  specifically  for  the 
purpose  of  using  this  instrument  or  learning  more  about  it.   Since  cellular 
material,  varying  from  the  size  of  small  bacteria  to  large  mammalian  cells, 
can  be  completely  disintegrated  without  denaturing  any  of  the  chemical 
constituents,  this  instrument  will  have  varied  and  extensive  application  in 
diverse  problems  in  bio-medical  research. 

RADIOISOTOPE        The  development  and  application  of  a  radioisotope  precipi- 
PRECIPITATION       tation  technique  (RIP  test)  to  serology  of  virus  diseases 

and  the  study  of  virus  synthesis  received  major  considera- 
tion.  This  technique  is  based  on  the  principle  that  radioactive  particulate 
antigen  (25  mp  to  300  mjj  in  diameter)  sensitized  by  specific  antibody  is 
agglutinated  after  species -homologous  antiglobulin  is  added  to  the  reaction. 
No  removal  of  excess  globulin  is  necessary  as  it  is  in  conventional  Coombs 
type  tests  where  visible  precipitate,  rather  than  removal  of  radioactivity 
from  suspension,  is  the  indicator.   The  test  has  been  standardized  so  that 
it  possesses  a  high  degree  of  sensitivity  and  specificity.   In  the  determina- 
tion of  specific  antibody,  the  test  is  30-fold  more  sensitive  than  the  tissue- 
culture  neutralization  test  for  poliovirus  and  100-fold  more  sensitive  than 
agglutination  or  complement-fixation  tests  for  Q  fever.   By  the  use  of  an 
inhibition-type  modification,  it  is  possible  to  detect  as  little  as  0.1  to 
O.OOlug  of  antigen.   The  inhibition-type  modification  has  been  found 
particularly  useful  in  studies  of  viral  metabolism  wherein  it  is  necessary 
to  detect  specific  viruses,  viral  components,  and  enzymes  which  may  be 
stimulated  by  RNA  and  DNA  of  plant  and  animal  viruses. 

LABORATORY  OF  GERMFREE  ANIMAL  RESEARCH 


Interest  in  the  use  of  germfree  animals  in  an  increasing  variety  of 
research  projects  continues  to  grow.   More  and  more,  members  of  our  staff 
are  asked  to  lecture  on  germfree  animal  research,  techniques,  and  applications, 
at  scientific  sessions  and  before  university  staff.   At  present,  in  addition 
to  collaborative  work  with  the  staff  of  other  laboratories  in  our  own  Insti- 
tute, we  are  engaged  in  projects  with  scientists  of  the  Cancer  Institute,  CDC, 
and  three  universities.   It  is  anticipated  that  this  type  of  cooperation  will 
continue,  especially  when  the  cooperating  groups  have  materials,  techniques, 
and  tests  which  will  be  helpful  to  us,  but  which  would  not  be  worthwhile 
for  us  to  attempt  to  set  up. 

The  possibilities  offered  by  germfree,  virus-free,  or  virus-defined 
animals  for  serologic,  tissue  culture  and  perhaps  pharmacologic  standards 
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will,  it  is  felt,  receive  increasingly  more  attention,  and  has  been  the 
subject  of  discussion  among  scientists  working  with  germfree  animals. 

SUSCEPTIBILITY      In  the  collaborative  studies  with  the  Laboratory  of 
BY  SEX  Parasitic  Diseases  the  early  impression  that  the  sex 

effect  known  to  occur  in  certain  helminth  infections 
in  conventional  animals  does  not  occur  in  germfree  animals  has  been 
corroborated  several  times.   Whatever  the  mechanism  involved,  the  lack  of 
a  flora  reverses  the  effect  normally  shown  in  conventional  females.   The 
latter  are  poor  hosts  for  Nematospiroides  dubius,  for  example.   We  are 
currently  studying  mono-infections  with  individual  species  of  intestinal 
bacteria  in  an  effort  to  see  if  we  can  pinpoint  this  interesting  relation- 
ship.  Studies  by  others  working  with  mono-infected  animals  have  shown 
that  individual  species  of  bacteria  can  bring  about  a  specific  physiologic 
effect.   Among  these  relationships  has  been  a  demonstration  of  the  effect 
of  bacteria  on  steroid  compounds  in  vivo. 

DIETARY  EFFECT  ON         An  effect  of  diet  on  the  course,  and  duration, 
HELMINTH  INFECTIONS       of  certain  helminth  infections  has  been  observed. 

This  effect  appears  to  be  holding  up  in  germ- 
free animals  as  well  as  in  those  reared  under  conventional  circumstances. 
These  infections  do  not  do  as  well  in  an  animal  on  a  semi-synthetic  diet 
of  casein,  carbohydrate,  vitamins,  etc.,  as  they  do  on  the  stock  Purina-type 
laboratory  animal  feed.   However,  the  germfree  state  appears  to  compound 
the  difference. 

"NATURAL"        In  studies  on  the  occurrence  of  so-called  "natural"  anti- 
ANTIBODIES       bodies  in  uninoculated  animals,  both  germfree  and  conven- 
tional, several  interesting  findings  have  been  made.   We 
have  found  that  mice  from  a  colony  which  has  been  reared  for  at  least  7  years 
free  from  viable  E.  coli,  S^.  typhosa,  etc.  ,  show  about  the  same  reactivity  to 
Gram-negative  organisms  and  their  products  as  do  conventional  animals.   No 
differences  were  obtained  in  levels  of  bactericidal  antibody,  resistance  to 
endotoxin  and  phagocytic  response.   This  is  of  particular  interest  inasmuch 
as  it  had  been  postulated  by  others  (in  theoretical  discussions  of  modes  of 
action  of  endotoxin)  that  germfree  animals  might  be  considerably  more  resistant 
to  endotoxin  because  of  their  lack  of  exposure  to  Gram-negative  organisms.   It 
would  appear  that  even  though  there  are  no  viable,  metabolizing.  Gram-negative 
organisms  in  the  animal's  intestinal  tract,  repeated  ingestion  of  small  doses 
of  the  heat-stabile  endotoxin  material  inevitably  present  in  the  diet  is 
sufficient  to  stimulate  the  animals. 

A  similar  situation  seems  to  prevail  with  respect  to  antibodies  or 
antibody-like  activities  against  Staphylococcus  antigen.  In  a  variety  of 
tests  involving  serum-gel-diffusion,  agglutination,  and  fluorescent  anti- 
body techniques,  uninoculated  animals  not  harboring  any  bacteria  that  could 
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be  detected  still  demonstrated  staph  antibodies.   It  was  noted  that  the 
germfree  animals  did  not  develop  these  "natural"  antibodies  at  as  early 
an  age  as  did  the  conventional  animals.   Animals  2-3  months  of  age  were 
negative,  whereas  those  7-8  months  of  age  showed  considerable  activity. 
Again,  one  must  conclude  that  prolonged  ingestion  of  small  amounts  of  heat- 
stabile  staphylococcal  antigenic  material  (it  has  recently  been  demonstrated 
that  such  substances  exist)  can  stimulate  the  formation  of  antibodies. 
These  findings  point  to  the  source  of  some  of  the  "natural"  antibodies  that 
occur  in  uninoculated  animals.   Eventually,  we  may  have  to  resort  to  animals, 
raised  on  soluble  diets  of  small-molecule  materials  prepared  under  conditions 
which  (hopefully)  would  preclude  the  presence  of  these,  apparently,  ubiquitous 
heat-stabile  antigenic  materials. 

MOUSE  COLONY        In  our  continuing  search  for  evidence  of  the  presence  of 
FREE  OF  VIRUS       viruses  in  our  mouse  colony,  the  results  continue  to  be 

essentially  negative  for  most  of  the  viruses  tested.   In 
samplings  of  well  over  125  animals  there  has  been  the  suspicion  of  the  presence 
of  only  one  virus  in  a  few  instances--  Reo  3.   Attempts  to  isolate  the  agent 
from  bedding,  etc.,  from  colony  units  have  not  been  successful.   Among  other 
viruses  tested  for  which  negative  results  were  obtained  are  included  mouse 
adenovirus,  poloyma,  GD  VII,  hepatitis  and  K  virus.   These  studies  will 
continue  until  we  are  reasonably  sure  of  the  viral  state  of  our  colony. 
However,  thus  far,  it  would  appear  that  our  germfree  mice  are  free  of  some 
of  the  more  common  mouse  viruses  plaguing  viral  studies  in  conventional 
animals. 

THYROIDITIS  IN      In  collaborative  studies  with  the  Laboratory  of  Immunology, 
GUINEA  PIG  thyroiditis  has  been  produced  in  some  guinea  pigs  as  early 

as  5  days  after  immunization.   This  constitutes  the  earliest 
recorded  observations  of  this  autoimmune  disease  in  experimental  animals.   The 
lesions  are  found  in  1007o  incidence  16  days  after  immunization,  and  at  7  weeks 
the  disease  is  severe  and  extensive  in  all  animals.   This  has  persisted  as 
long  as  6  months,  at  the  end  of  which  time  some  decrease  in  severity  has  been 
found.   In  studies  on  mechanisms  involved  in  this  autoimmune  disease,  anti- 
body levels,  as  well  as  tests  for  delayed  hypersensitivity  to  thyroid  extract, 
have  been  followed.   Findings  thus  far  suggest  that  the  presence  of  the  disease 
is  correlated  with  delayed  hypersensitivity,  but  not  necessarily  with  circu- 
lating antibodies.   Inasmuch  as  auto-allergy  is  felt,  at  present,  to  be  the 
underlying  process  in  several  human  diseases,  information  derived  from  these 
studies  as  experimental  models  can  be  of  potential  importance. 

TRAUMA  IN  AMOEBIC      In  continued  studies  aimed  at  an  understanding  of  the 
INFECTIONS  role  played  by  bacteria  in  aiding  End amoeba  histolytica 

to  establish  infection  and  produce  lesions  in  the 
intestine,  efforts  were  directed  at  trying  to  determine  whether  trauma  or 
damaged  mucosa  were  essential.   As  we  reported  previously,  it  was  possible  to 
get  some  chronic-type  lesions  in  the  intestinal  wall  of  germfree  guinea  pigs 
with  amoebae  that  were  prepared  by  techniques  which  apparently  resulted  in 
more  vigorous  organisms  than  had  been  used  in  the  past.   However,  most  of  the 
lesions  seemed  to  occur  at  the  site  of  the  inoculation.   Recently  we  have  tried 
inoculations  via  the  terminal  ileum  whereby  the  amoebae  were  delivered  into  the 
cecum  at  some  distance  away  from  the  puncture  wound.   Under  these  conditions 
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the  number  of  germfree  animals  developing  lesions  in  the  cecum  was  significantly 
reduced.   Thus,  at  least  in  the  case  of  the  type  of  lesion  obtained  in  the 
absence  of  a  flora,  trauma  or  some  frank  tissue  break  appear  to  be  necessary 
for  the  amoebae  to  establish  infection. 

SECOND  GENERATION      Some  further  studies  on  the  biology  of  germfree  guinea 
GUINEA  PIGS  pigs  were  conducted.   The  lack  of  bacteria  seems  to 

have  more  profound  and  diverse  deleterious  effects  on 
guinea  pigs  than  on  other  laboratory  animal  species  that  have  been  reared. 
We  were  able  to  obtain  two  litters  of  second  generation  germfree  animals. 
Only  rarely  and  recently  has  this  been  possible.   The  growth  rate  and  general 
physical  condition  of  these  young  was  better  than  has  been  experienced  with 
Caesarean-derived  animals.   The  fact  that  they  received  maternal  milk  perhaps 
may  explain  their  better  performance. 

GERMFREE  CHICKENS       In  further  studies  to  ascertain  activities  of  the 

intestinal  flora,  it  was  found  that  6-week-old  germ- 
free chickens  did  not  contain  valeric  acid  in  their  intestinal  tracts.   This 
substance  is  a  common  constituent  of  gut  contents  in  conventional  chickens 
and,  therefore,  these  findings  Indicate  that  it  arises  from  microbial 
fermentation.   Of  further  interest  was  the  fact  that  chromatographic  analyses 
of  gastro-intestinal  material  from  germfree  chickens  failed  to  reveal  any 
fermentation  acids  in  the  crop.   However,  lactic  acid  was  demonstrated  to  be 
present  throughout  the  lower  GI  tract  in  amounts  which  are  normally  found  in 
conventional  birds.   This  rather  unexpected  finding  in  the  absence  of  a 
demonstrable  flora  must  be  explored  further. 


LABORATORY  OF  INFECTIOUS  DISEASES 

The  work  of  the  virus  and  epidemiology  sections  continued  to  be  aimed 
at  better  definition  and  understanding  of  numerous  human  and  animal  virus 
infections,  particularly  of  their  roles  as  etiologic  agents  in  respiratory 
disease,  cancer  and  birth  defects.   In  other  words,  the  chief  concern  is  to 
find  the  true  natural  history  of  viruses,  and  define  their  importance  in 
various  disease  states.   In  order  to  do  this  it  has  been  necessary  to  develop 
appropriate  tests  and  survey  methods  and  in  1961  we  were  able  to  achieve 
comprehensive  surveys  of  viral  infections  not  only  in  man  but  also  special 
studies  of  domestic  and  commensal  animals.   We  have  continued  field  and 
clinical  studies  in  collaboration  with  research  personnel  of  the  Bureau  of 
Medicine  and  Surgery,  U.  S.  Navy;  D.  C.  Children's  Hospital  Research 
Foundation;  the  D.  C.  Welfare  Department;  the  National  Institute  of  Neuro- 
logical Diseases  and  Blindness;  the  National  Cancer  Institute;  and  the 
Laboratory  of  Clinical  Investigation  of  the  National  Institute  of  Allergy 
and  Infectious  Diseases. 

RESPIRATORY         Previous  annual  reports  and  publications  have  documented 
VIRUS  DISEASE       the  key  role  of  LID  scientists  in  the  discovery  of  adeno- 
viruses, parainfluenza  viruses  and  respiratory  syncytial 
viruses,  and  in  defining  their  importance  in  causing  respiratory  illnesses, 
especially  in  children.   In  1961  the  role  of  these  agents  in  causing  35  to 
45  percent  of  the  acute  respiratory  illness  of  infants  and  children  was 
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confirmed.   In  addition,  the  contribution  of  the  enteroviruses  (Coxsackie 
and  ECHO  viruses)  to  the  acute  respiratory  syndrome  was  partly  elucidated. 
Studies  of  outbreaks  of  Coe  virus  (Coxsackie  A-21)in  military  recruits, 
Pett  (Coxsackie  A-24) ,  Coxsackie  B  3  and  5  viruses  suggest  that  these  entero- 
viruses (and  new  unclassified  ones  similar  to  the  British  Salisbury  viruses) 
will  soon  be  found  to  contribute  significantly  to  the  overall  respiratory 
disease  problem. 

EATON  AGENT      The  most  significant  finding  since  the  beginning  of  our 
IS  PPLO  studies  of  Eaton's  "virus"  (Primary  Atypical  Pneumonia)  was 

the  demonstration  in  1961  that  it  is  not  a  virus  but  a  PPLO 
(pleuropneumonia-like  organism)  which  can  be  grown  in  synthetic  media. 

This  discovery  is  exciting  for  three  reasons.   First  it  opens  the 
door  for  the  development  of  much  simpler  techniques  for  diagnosing  primary 
atypical  pneumonia.   Secondly,  it  provides  a  ready  source  of  material  for 
preparing  a  preventive  vaccine,  and  thirdly,  it  suggests  that  additional 
serologically  different  PPLOs  can  be  expected  to  turn  up  as  causes  of  acute 
respiratory  illnesses. 

The  fact  that  pneumonia  due  to  the  Eaton  agent  responds  readily  to 
tetracycline  therapy  and  the  fact  that  PPLOs  are  known  to  be  generally  very 
susceptible  to  broad  spectrum  antibiotics  furnished  previously  undreamed  of 
possibilities  in  the  therapy  of  respiratory  illnesses. 

ENTEROVIRUSES  IN  The  enteroviruses  (Poliovirus,  Coxsackie  and 

ACUTE  RESPIRATORY  DISEASE       ECHO  viruses)  are  well  known  as  causes  of 

certain  specific  illnesses  such  as  polio- 
melitis,  herpangina,  pleurodynia,  aseptic  meningitis  and  myocarditis.   Less 
well  appreciated  are  their  importance  in  causing  acute  upper  respiratory 
illnesses.   It  is  evident  from  our  long  term  studies  of  Junior  Village 
children  (where  we  observed  nearly  2,000  persons  infected  with  many  different 
enteroviruses)  that  acute  respiratory  illnesses  often  with  fever  represent  the 
most  common  clinical  manifestations  of  most  enteroviruses.   Recently  using 
more  sensitive  tissue  culture  isolation  procedures,  we  have  encountered 
numerous  additional  viruses  having  the  properties  of  Coxsackie  A  viruses . 
the  most  common  group  of  similar  isolates  are  related  to  Coxsackie  A-24  Pett 
virus  which  is  related  to  Coxsackie  A-24  virus. 

Information  on  the  role  of  enteroviruses  as  an  etiologic  agent  of 
adult  respiratory  illness,  particularly  the  common  cold  syndrome  has  been 
derived  chiefly  from  outbreaks  of  ECHO  28  (2060  virus)  reported  at  different 
times  chiefly  from  Chicago  by  Magabgab  several  years  ago  and  in  1961  by  Hamre 
and  the  outbreaks  of  Coxsackie  A-21  in  Marines  observed  last  year.   It  appears 
that  viruses  can  be  recovered  from  about  20  to  25  percent  of  adults  with  mild 
respiratory  illnesses,  thus  providing  new  dimensions  for  study  of  the  "common 
cold." 

ANTIBIOTICS  IN  ACUTE       We  completed  studies  on  the  value  of  tetracyclines 
RESPIRATORY  DISEASES       in  the  treatment  of  primary  atypical  pneumonia  due 

to  Eaton's  (PPLO)  agent  in  adults  and  on  the  value 
of  oral  penicillin  in  preventing  acute  febrile  respiratory  illnesses  in  children. 
The  first  study  of  pneumonia  which  was  carried  out  in  Marine  recruits  §4:.^ 
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Parris  Island  (in  collaboration  with  the  Bureau  of  Medicine  and  Surgery, 
U.S.N.)  showed  that  declomycin,  a  synthetic  tetracycline,  was  very  effective 
in  the  treatment  of  primary  atypical  pneumonia,  reducing  significantly  the 
duration  of  fever,  pneumonitis  and  hospitalization. 

The  daily  use  of  oral  penicillin  for  nearly  a  year  in  a  proportion  of 
children  at  Junior  Village  failed  to  significantly  alter  the  overall  illness 
rate  despite  the  fact  that  hemolytic  streptococcal  infections  were  virtually 
eliminated  from  the  throats  of  those  in  the  test  group.   Only  during  brief 
outbreaks  of  several  typable  hemolytic  streptococci  was  it  possible  to  show 
any  measurable  beneficial  effects  from  the  drug.   No  effect  was  observed  on 
viral  infections. 

RESPIRATORY  VIRUSES       Many  studies  of  numerous  respiratory  agents 
IN  HUMAN  VOLUNTEERS       (viruses  and  PPLO)  in  volunteers  are  scheduled 

to  be  carried  out  in  cooperation  with  the  Labora- 
tory of  Clinical  Investigation  and  the  Federal  Bureau  of  Prisons.   To  date 
studies  of  the  pathogenesis  of  several  parainfluenzas,  RS,  and  Coe  (Coxsackie 
A-21)  viruses,  and  Eaton's  PAP  agent  grown  in  tissue  cultures  have  been 
completed.   All  were  found  to  cause  acute  respiratory  illnesses.   Eaton's 
agent  produced  not  only  primary  atypical  pneumonia  but  also  middle  ear 
infections;  in  the  latter  case  providing  one  of  the  first  specific  clues 
to  the  cause  of  nonbacterial  serous  myringitis. 

One  of  the  more  interesting  findings  from  the  volunteer  studies  was 
the  fact  that  many  of  the  virus  infections  produced  illnesses  despite  the 
presence  of  pre-existing  antibodies;  but  the  antibodies  also  were  responsible 
for  the  general  mildness  of  the  illnesses  observed. 

Studies  in  volunteers  of  Coxsackie  A-21  virus  (a  Coe-like  strain 
isolated  from  a  military  recruit)  revealed  that  growth  of  this  entero- 
virus was  almost  entirely  restricted  to  upper  respiratory  tract.   This  is 
interesting  since  other  Coxsackie  A-21  strains  are  commonly  found  in  the 
stools  of  children.   Carefully  designed  volunteer  studies  provide  a  wealth 
of  high  order  information  on  host-parasite  relationships  virtually  unattain- 
able in  any  other  way.   Hence  they  will  be  continued  and  expanded. 

VACCINE  One  of  the  chief  purposes  of  the  volunteer  study  program  is 

DEVEK)PMENT       to  test  live  viruses  for  attenuation  and  for  inclusion  as 

candidates  in  experimental  vaccines.   Of  course,  killed 
vaccines  can  also  be  tested  in  volunteers  -  the  efficacy  of  the  vaccine  can 
be  measured  by  challenge  with  a  pathogenic  variant  of  the  virus   as  previously 
done  by  LID  scientists  in  developing  the  first  effective  adenovirus  vaccine. 

SERO-EPIDEMIOLOGY  OF       During  1961  antigens  against  more  than  100  common 
HUMAN  VIRAL  DISEASES       viruses  (6  myxoviruses,  28  adenoviruses,  RS, 

3  reoviruses,  59  enteroviruses,  and  10  mouse 
viruses)  were  evaluated  in  the  micro-CF  and  micro-HI  test  systems.   This 
program  represents  collaboration  between  the  cerebral  palsy  study  group  of 
NINDB  and  all  of  the  research  units  in  the  Virus  and  Epidemiology  Sections 
of  LID. 
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Extensive  serologic-epidemiologic  surveys  are  now  In  progress  on  the 
prevalence  of  antibody  responses  against  more  than  100  viruses  in  women 
giving  birth  to  abnormal  babies,  and  in  children  and  adults  with  acute 
respiratory  illnesses,  neurological  diseases,  and  cancer.   The  prevalence 
of  specific  adenovirus  and  myxovirus  antibodies  in  sick  children  at  Junior 
Village  and  Children's  Hospital  is  now  under  study,  thus  adding  a  new 
dimension  to  our  knowledge  of  the  natural  history  and  pathogenesis  of  these 
agents . 

Similarly  serological  surveys  of  these  populations  have  revealed  new 
and  wholly  unexpected  information  on  the  enteroviruses.   Previous  data  from 
Junior  Village  which  suggested  that  enteroviruses  were  important  causes  of 
acute  respiratory  illness,  and  that  this  may  be  the  most  frequent  illness 
caused  by  enteroviruses,  was  confirmed  by  serologic  studies  of  patients  from 
D.  C.  Children's  Hospital.   These  tests  showed  in  1961  that  enterovirus 
infections  in  children  with  acute  respiratory  disease  were  eight  times  as 
frequent  as  in  age-matched  control  children  without  respiratory  illness. 

CANCER  VIRUSES       Studies  of  animal  cancer  viruses  have  proceeded 

satisfactorily  both  in  the  field  and  in  the  laboratory. 
Perhaps  our  most  important  function  is  to  focus  attention  on  the  importance 
and  feasibility  of  studying  the  occurrence  and  behavior  of  cancer  viruses  in 
nature,  to  help  develop  laboratory  tools  which  make  such  studies  possible, 
and  to  continue  to  help  define  the  extraneous  viruses  in  cancer  virus  study 
systems  which  are  producing  almost  insuperable  obstacles  to  the  development 
of  reliable  information  about  cancer  viruses. 

NATURAL  HISTORY        The  natural  cycle  of  polyoma  virus  was  found  to  be 
OF  POLYOMA  VIRUS       well  established  in  Mus  musculus  living  in  farm 

industry  ecologies  in  Maryland  and  in  Indiana.   There 
is  extensive  evidence  that  the  age-old  association  of  the  house  mouse  first 
mentioned  in  relation  to  grain  storage  in  the  Mediterranean  area  (recorded 
in  ancient  Egyptian  and  Greek  records  and  the  Old  Testament)  now  persists 
in  modern  grain  storage  facilities,  on  farms  and  in  central  depots  all  over 
the  world.   Although  Mus  musculus  is  now  indigenous  to  all  parts  of  the 
world,  it  originated  in  southern  Asia  and  the  Middle  East,  from  whence  it 
was  carried  along  lines  of  trade  to  other  parts  of  the  world  reaching  northern 
Europe  and  England  by  900  A.D.  and  becoming  well  established  in  the  New  World 
only  within  the  last  two  centuries.   Studies  in  southern  England  and  nation- 
wide surveys  in  the  United  States  show  that  infestation  of  grain  storages 
are  extensive,  almost  universal,  and  frequently  very  intensive.   For  instance, 
a  recent  29  state  U.S.  survey  revealed  an  average  count  of  80  mouse  pellets 
per  peck  (about  15  lbs)  of  shelled  corn. 

LID  studies  in  the  field  to  date  show  that  polyoma  virus  infection 
could  be  demonstrated  in  Mus  musculus  on  4  of  15  Maryland  dairy  farms,  in 
6  of  6  Maryland  cereal  grain  mills  and  3  of  4  Indiana  grain  mills.   Polyoma 
virus  was  isolated  from  cereal  grains  used  chiefly  for  livestock  feed 
(but  also  for  laboratory  nnuse  and  human  consumption)  wherever  such  grains 
showed  objective  evidence  of  mouse  contamination  and  where  the  mice  were 
found  to  be  positive  for  polyoma.   This  was  not  surprising,  since  infected 
mice  are  known  to  excrete  large  amounts  of  virus  for  long  periods  in  the 
urine  and  infestation  with  polyoma-positive  mice  was  very  heavy  in  most  of 
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the  ecology  studies.   Thus,  as  reported  last  year,  the  polyoma  cancer  virus 
is  widely  distributed  in  all  the  ecologies  in  which  commensal  house  mice     ^ 
live  -  in  laboratories,  in  production  colonies  of  laboratory  mice,  in  densely 
populated  urban  tenements,  and  in  rural  environments. 

EXTRANEOUS  VIRUSES  IN  This  problem  has  if  anything  become  worse, 

CANCER-VIRUS  STUDY  SYSTEMS       Additional  viruses  were  found  in  production 

colonies  of  laboratory  mice,  including  PVM, 
new  strains  of  hepatitis  and  Riley's  plasma  agent.   For  instance,  Riley's 
agent,  together  with  reovirus  3  and  hepatitis  virus  turned  up  successively 
in  our  passage  lines  of  Moloney's  leukemia. 

On  the  credit  side  we  have  been  able  to  develop  satisfactorily 
in  vitro  survey  tests  for  mouse  hepatitis,  PVM,  Theiler's  virus,  and  LCM, 
thus  adding  these  to  our  test  battery  which  already  included  tests  for 
polyoma,  K  virus,  mouse  adenovirus  and  mouse  salivary  gland  virus.   Thus 
by  working  with  commercial  producers  of  laboratory  mice,  we  hope  to  achieve 
rather  soon  supplies  of  mice  that  are  free  of  infections  with  these  agents. 

Immunological  studies  of  mouse  reoviruses  showed  them  to  be  indis- 
tinguishable from  those  isolated  previously  from  man,  cattle  and  monkeys. 
An  interesting  sidelight  was  the  demonstration  that  Stanley's  encephalo- 
hepatitis  virus  is  identical  with  reovirus  type  3  and  that  the  various 
other  hepato-encephalitis  agents  isolated  from  mice  and  described  by  Cheever 
and  others  are  serologically  related  to  MHV  and  other  strains  of  hepatitis 
virus . 

SPF  AND  GERMFREE  MICE      The  obvious  answer  to  the  background  noise  problem 
IN  CANCER  RESEARCH         is  the  use  of  susceptible  SPF  (specific  pathogen 

free)  mice  and  germfree  mice.   The  main  difficulty 
with  the  latter  is  that  they  simply  are  not  available  in  large  numbers.   The 
SPF  mice  as  suggested  above,  are  of  value  only  when  they  can  be  kept  in 
isolated  virus-proof  quarters,  which  currently  are  not  available  in  our 
virus  building. 

We  have  tested  two  methods  of  isolation-both  with  considerable 
success.   The  first  method  made  use  of  isolated  house  trailers  which  are 
chemically  sterilized  between  experiments.   These  have  been  very  useful  for 
studies  of  polyoma  virus  in  such  field  specimens  as  mouse  tissues,  excreta 
and  mouse  contaminated  grain. 

Recently,  successful  experiments  have  been  performed  in  the  Lobund 
plastic  isolators.   Although  these  require  much  attention  and  high  caliber 
animal  attendants,  they  may  well  be  the  answer  to  the  production  of  pedigreed, 
clean  and  certified  cancer  virus  pools  -  a  prime  requirement  in  cancer 
virology  just  as  it  is  for  respiratory  virology. 

FUNGUS  DISEASE       Mycology  studies  have  followed  a  multidisclplinary  and 

multifacted  research  program.   In  the  field  the  work  is 
focused  on  isolation  and  identification  of  new  fungi  and  on  ecologic  studies 
on  various  fungi  known  to  be  pathogenic  for  man.   The  studies  of  new  fungi 
are  done  in  collaboration  with  the  hospitals  and  diagnostic  laboratories; 


the  ecologic  studies  in  collaboration  with  the  Rabies  Control  Unit,  Trinidad, 
West  Indies.   Additional  field  programs  are  planned.   New  antimycotic  drugs 
and  antibiotics  are  tested  for  efficiency  and  safety,  in  collaboration  with 
the  Medical  Physiological  Bacteriology  Section  of  LID  and  with  the  Laboratory 
of  Clinical  Investigation.   The  clinical  and  field  studies  are  supported  and 
supplemented  by  basic  work  in  laboratory  on  the  physiology,  toxicity  and 
immunology  of  pathogenic  fungi.   The  search  continues  for  serological  methods 
capable  of  recognizing  mycotic  infections  in  humans  and  in  various  animal 
hosts,  and  for  improved  techniques  designed  for  growing  and  identifying  fungi. 
Histoplasma  capsulatum  was  isolated  in  Washington,  D.  C.  for  the  first  time 
from  a  congested  urban  area,  from  soil  adjacent  to  houses  in  Trinidad,  W.I., 
which  harbor  bats,  and  from  soil  under  roosting  sites  of  starlings. 

PENICILLINASE       A  highly  interesting  observation  concerning  staphylococcal 

penicillinase  has  been  made.   It  seems  probable  that  this 
enzyme  is  a  non-specific  cyclic  peptidase,  splitting  various  cyclic  peptides 
to  straight  chain  compounds  --  this  observation  offers  at  least  a  partial 
answer  to  the  hitherto  disturbing  question  of  the  role  and  function  of 
penicillinase  in  bacteria  in  their  natural  habitat.   Under  normal  ecological 
conditions,  it  is  highly  unlikely  that  bacteria  ever  come  into  contact  with 
penicillin,  hence  the  value  of  the  possession  of  penicillinase  to  the  total 
economy  of  the  cell  has  been  dubious.   By  offering  the  possibility  that 
penicillinase  is  primarily  a  specialised  peptidase,  its  role  is  conceivably 
enlarged  to  a  more  important  function  in  cellular  metabolism. 

ANTIBACTERIAL       Significant  observations  have  been  made  on  the  problem 
MARINE  WATERS       dealing  with  the  antibacterial  activity  of  marine  waters. 
It  is  now  quite  clear  that  the  activity  is  due  to  a  large 
organic  molecule  with  molecular  weight  greater  than  10,000  rather  than  due 
to  the  inorganic  ion  content  of  the  sea  water.   This  observation,  obtained 
as  a  result  of  exhaustive  dialysis  experiments,  settles  in  large  part  a 
controversy  of  75  years  amongst  biological  oceanographers .   Partial  isolation 
and  purification  of  the  active  factor  has  been  obtained.   Further,  the  activity 
seems  to  be  quite  specific  for  gram-positive  bacteria,  thus  offering  an 
attractive  hypothesis  in  explanation  of  the  fact  that  the  vast  majority  of 
bacterial  genera  in  the  oceans  are  gram  negative.   The  activity  is  always 
present  in  ocean  water,  varying  only  quantitatively  and  this  finding  answers 
in  part  the  hitherto  disturbing  observation  that  activity  of  raw  sea  water 
varies  temporally  and  seasonally.   From  the  point  of  view  of  isolation  and 
purification  of  an  antistaphylococcal  factor,  particularly  active  against 
penicillinase-producing  staphylococci,  this  is,  of  course,  decidely  advan- 
tageous. 

STAPHYLOCOCCUS        Highly  significant  observations  have  been  discovered 
IRON  METABOLISM       this  year  dealing  with  metabolic  differences  occurring 

between  iron-deficient  and  iron-sufficient  strains  of 
Staphylococcus  aureus .   The  degree  of  iron  depletion  or  enrichment  was 
controlled  by  the  ratio  of  free  Fe-to  iron-bound  siderophilin  in  the  medium 
of  growth  of  the  organisms.   Using  radioactive  tracers,  it  is  nov/  quite  clear 
that  iron-deficient  cells  lack  the  ability  to  metabolize  the  six  carbon  of 
glucose  when  compared  with  iron-sufficient  cells  and  further  that  the  deficient 
cells  also  have  decreased  ability  to  incorporate  carbon  into  protoplasm.   These 
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observations  are  a  highly  important  beginning  in  a  project  designed  to  under- 
stand the  biology  of  staphylococci.   Since  production  of  the  various  staphy- 
lotoxins  presumably  mirrors  the  overall  metabolic  processes  of  the  cells  and 
since,  as  indicated  above,  iron  plays  such  a  highly  important  role  in  meta- 
bolism, the  hope  remains  that  by  juggling  iron  availability  jjn  vivo  (and  this 
can  be  done  by  proper  use  of  siderophilin) ,  one  will  be  able  to  render  invad- 
ing staphylococci  less  toxic. 

In  the  development  of  the  above  thesis,  it  has  been  essential  to 
devise  methods  for  purification  of  physiologically  active  siderophilin  and 
for  assaying  such  activity.   This  has  finally  been  done  by  various  ingenious 
biochemical  techniques  and  the  problems  can  now  be  attacked  forthrightly . 

CELL  DIVISION         Study  of  the  M  antigen  of  Group  A,  beta-hemolytic 
IN  STREPTOCOCCI       streptococci  has  yielded  a  surprising  but  highly 

important  dividend  of  basic  significance.   A  controversy 
which  has  been  going  on  for  decades  over  whether  synthesis  of  the  cell  wall 
in  dividing  bacteria  occurs  by  random  intercalation  or  at  specifically 
polarized  growing  loci  has  been  all  but  settled,  at  least  for  the  Group  A 
streptococci.   Using,  alternately,  periods  of  growth  in  culture  media  with 
and  without  fluorescein-labelled  homologous  anti-M  protein,  the  issue  has 
been  definitely  decided  in  favor  of  the  latter  hypothesis,  i.e.,  polariza- 
tion.  The  observation  is  of  significance  to  all  studying  cytokinesis  and 
morphogenesis  in  bacteria  and  fungi  as  well  as  to  those  interested  in  cell- 
wall  metabolism  in  general.   Interest,  of  course,  in  cell  walls  has  been 
high  in  recent  years  since  many  important  inhibitors,  including  penicillin, 
presumably  act  by  virtue  of  inhibition  cell-wall  synthesis. 

Further  improvement  of  the  "long-chain"  test  for  streptococcal  type 
specific  antibody  has  been  made  and  its  simplicity  and  accuracy  appear  likely 
to  make  it  a  most  valuable  tool  for  the  answering  of  many  clinical  and  epi- 
demiological studies .   Currently,  it  is  being  used  in  the  study  of  pre-  and 
post-isolation  sera  from  a  type  12  streptococcal  outbreak  among  institution- 
alized nursery-school-age  children. 

The  mechanism  of  the  long-chain  reaction  has  been  under  investigation 
and  the  possibility  exists  that  the  phenomenon  is  a  form  of  agglutination 
requiring  bivalent  antibody  and  may  not  be  enzymatic  as  suggested  by  other 
workers . 

ANTIBACTERIAL        Of  vast  potential  import  is  the  isolation,  characteri- 
SUBSTANCES  IN        zation  and  partial  purification  of  antibacterial  and 
MOLLUSKS  antiviral  substances  from  mollusks,  particularly  oysters. 

Two  fractions,  decidedly  different  in  behavior  on  columns, 
but  both  presumably  glycoproteins,  have  been  found  to  be  active  against 
bacteria,  including  staphylococci  and  viruses  (polyoma  and  influenza) .   The 
significance  of  this  is  obvious  for  an  effective  chemotherapy  of  small  virus 
infections  is  of  great  moment. 
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HYDROGENCMONAS       Marked  advances  have  been  made  in  an  understanding  of 

the  electron  transport  of  Hydrogenomonas  and  as  a 
consequence,  relying  on  the  thesis  of  comparative  biochemistry,  the  main 
energy-yielding  systems  of  mammalian  tissues.   The  system  in  the  autotrophic 
Hydrogenomonas  is  ideal  for  these  studies  since  it  is,  in  distinction  to 
systems  in  all  other  forms  studied,  at  least  partially  soluble.   This  fact 
obviates  the  extreme  difficulty  of  working  with  particulate  and  hence  highly 
complex  material .    A  further  indication  of  the  relative  simplicity  of  the 
complex  in  this  organism  has  been  the  finding  that  it  contains  only  one 
cytochrome.   It  now  seems  obvious  that  flavoproteins  are  active  in  this 
system  in  the  transport  of  elutions  and  a  judicious  thesis  can  be  presented 
for  the  formation  of  reduced  pyridine  nucleotides  via  the  hydrogenase  system. 
However,  a  new  intermediate,  different  from  others  heretofore  described, 
apparently  is  involved  in  the  formation  of  reduced  pyridine  nucleotide. 
This,  of  course,  has  vast  theoretical  ramifications  and  would  indicate 
important  differences  between  bacterial  and  human  energy-yielding  systems 
and  might  well  indeed  be  a  basis  for  selective  attacks  on  bacteria  by 
antibacterials . 
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Summary  of  Research  Progress 

Calendar  Year  1961 

Laboratory  of  Clinical  Investigations 

The  program  of  the  Laboratory  has  been  enlarged  by  the  development  of 
projects  in  viral  respiratory  disease,  immunolqgy,  mechanism  of  fever,  and 
malaria,  without  sacrifice  of  any  previous  activity.   In  contrast  to  previous 
years  when  optimum  bed  occupancy  was  achieved  only  with  difficulty,  the  daily 
census  has  been  maintained  near  100  per  cent  by  reason  of  the  volunteer  pro- 
gram, and  there  is  now  a  waiting  list  for  other  cases  which  permits  a  more 
careful  selection  of  those  to  be  admitted. 

The  number  of  professional  personnel  remains  about  the  same. 
Dr.  Henry  Beye  was  appointed  Director  of  the  I'lAR.U  operation  in  Panama  and 
left  in  the  Spring.  Dr.  Pvobert  Couch  joined  the  Laboratory  in  September. 
Dr.  Couch  was  a  Clinical  Associate  in  the  Cancer  Institute  for  two  years  and 
then  was  on  assigned  duty  at  Vanderbilt  University  Hospital  for  two  years 
before  joining  our  staff.  He  has  been  temporarily  assigned  to  work  with 
Dr.  Robert  Chanock  in  the  Laboratory  of  Infectious  Diseases  (NlAID-72),   The 
concept  of  close  collaboration  of  the  clinical  program  with  basic  science 
laboratories  has  been  extended  this  year  so  that,  in  addition  to  Dr.  Couch's 
assignment  to  a  virology  laboratory,  two  other  men  have  been  similarly 
assigned  to  work  with  Dr.  Karl  Jo?mson  (N1AID-72B).  All  of  these  men  are 
concerned  with  the  virus -^/olunteer  research  program  and  by  reason  of  their 
laboratory  assignment  follof,;  the  clinical  problem  into  the  laboratory.   In 
addition,  three  men  are  assigned  to  the  Laboratory  of  Immunology  working  on 
problems  of  both  clinical  and  basic  interest  (NIAID-17  (c),  145,  145A,  156). 
Continuing  a  previous  practice  one  man  is  working  part-time  in  Dr.  Emmon's 
mycology  laboratory  (NIAID-76B)  and  he  is  also  affiliated  with  the  clinical 
mycology  program.   One  other  worked  on  malaria  with  members  of  the  Laboratory 
of  Parasite  Chemotherapy  (N1AID-130A) . 

Pediatrics; 

A  difficult  decision  to  de -emphasize  the  program  in  pediatrics  has 
been  made  this  year.   It  will  be  recalled  that  a  sroall  pediatric  ser-vice  had 
been  maintained  here  for  some  years,  primarily  concerned  with  research  in 
cystic  fibrosis  of  the  pancreas.  Despite  considerable  interest  and  industry 
on  the  part  of  the  pediatric  clinical  associates,  little  research  progress 
resulted  from  this  investment.   There  were  numerous  patients  and  excellent 
nursing  and  hospital  facilities,  but  the  program  suffered  from  the  lack  of 
senior  pediatric  super'/ision.  P.eference  was  made  in  a  previous  report  to  the 
difficulty  of  obtaining  senior,  qualified  men  to  head  sections,  and  this  was 
especially  true  of  pediatrics.   Several  men  were  approached  concerning  the 
position  and  all  declined  to  consider  it  seriously.  There  seemed  to  be  soree 
hesitancy  on  their  part  in  accepting  go^/ernment  employment  and  it  was  further 
obser-zed  that  the  salaries  offered  were  about  the  same  as  they  were  then 
receiving.  Moreover,  there  was  little  'hope  of  further  increase  in  the  NIH 
salary  after  accepting  an  appointment. 


The  General  Problem  of  Professional  Recruitment; 

Almr  it  any  professional  observer  will  agree  that  the  NIH  offers  one 
of  the  .mosL  ideal  opportunities  for  a  career  in  medical  research,  and  yet  we 
recurringly  discover  that  we  cannot  tempt  a  man  away  from  a  position  in  a 
medical  school  by  offering  him  these  privileges  with  a  salary  approximating 
that  which  he  receives  at  the  school.   The  reasons  for  this,  I  believe,  are 
first,  that  being  a  member  of  a  university  faculty  is  an  inspiring  and 
satisfying  experience.  Second,  men  rarely  change  positions  unless  it  consti- 
tutes a  promotion,  i.e.  significant  increase  in  salary  as  well  as  scientific 
opportunity.   (I  detect  in  government  personnel  officials  the  unrealistic 
attitude  that  if  we  match  the  salary  a  man  is  getting  elsewhere,  he  should  be 
pleased  to  come  and  work  at  our  excellently  equipped  institution.)   Third,  as 
described  in  last  year's  report,  promotion  of  good  men  in  medical  education 
may  proceed  very  rapidly,  at  rates  vastly  in  excess  of  what  may  be  accomplished 
in  government.  We  have  an  excellent  opportunity  for  young  investigators  and 
we  have  several,  but  when  they  reach  the  intermediate  and  senior  stages  of 
development,  they  can  advance  farther,  faster  outside  of  government.  This 
has  resulted,  I  believe,  in  a  deficiency  of  well-qualified  men  in  many  areas 
at  intermediate  and  senior  levels  at  NIH,   I  am  also  afraid  that  one  of  our 
best  advertised  virtues,  the  security  of  employment,  leads  to  a  selection  of 
personnel  who  do  not  have  the  broad  perspectives  and  aggressive  scientific 
interest  the  Institution  needs.   The  NIH  ought  to  deal  only  in  talented  men 
and  to  do  this  some  system  to  attract  and  keep  them  must  be  established. 

Finally,  I  believe  that  the  low  salaries  paid  the  permanent  staff 
make  conspicuous  out  of  proportion  some  of  the  restrictions  on  travel, 
participation  in  meetings,  committees,  scientific  organizations,  scientific 
writing,  and  consultations.  These  restrictions  are  further  emphasized  by  a 
high  degree  of  personal  privilege  in  all  of  these  matters  among  university 
faculties;  a  state  of  privilege  that  should  not  be  confused  with  academic 
freedom  which  is  present  at  NIH  without  serious  limitation. 

NIH  is  in  the  market  for  a  number  of  talented  young  men  each  year, 
some  of  whom  we  would  like  to  keep  as  permanent  staff  members,  and  in  this 
purpose  we  are  constantly  in  competition  for  personnel  with  medical  education, 
industry  and  private  practice.   I  believe  we  are  losing  the  race  to  a  painful 
extent  because  we  are  underpaying  intermediate  and  senior  staff.  Further,  I 
believe  that  if  we  could  increase  salaries  in  this  group  by  20-25%  our 
personnel  problems  would  largely  disappear  until  the  market  for  scientific 
personnel  increases  another  step. 

Scientific  Program; 

During  the  year,  the  18  professional  members  of  the  staff  and  their 
collaborators  engaged  in  52  different  projects,  about  one-third  of  which 
have  been  completed. 

Viral  infection  of  volunteers.  The  largest  program  of  the  laboratory 
has  been  studies  of  viral  respiratory  disease  in  prisoner  volunteers.  During 
the  year,  the  organization  and  function  of  this  activity  has  become  more 
efficient.  A  total  of  189  volunteers  have  been  inoculated  with  one  of  14 
different  respiratory  viruses  or  the  Eaton  agent ,   The  principal  purpose  of 


these  studies  has  been  to  determine  the  capacity  of  the  agents  to  cause 
illness  and  to  study  the  virological  and  immunologic  response  to  inoculation. 
The  viruses  tested  were^  with  exception  of  influenza,  suspected  of  causing      -\ 
significart  amounts  of  respiratory  viral  infection,  but  their  role  had  not 
been  defi^.-^d.   Thus,  a  determination  of  their  capacity  to  cause  illness 
represented  an  important  step  in  assessing  their  role  in  the  total  picture  of 
respiratory  disease  in  the  general  population. 

A  classical  type  of  moderately  severe  viral  influenza  has  been  produced 
in  susceptible  volunteers  while  a  milder  disease  or  no  illness  occurred  in 
those  with  specific  antibody.   Illness  and  viral  excretion  began  by  the  second 
day  after  inoculation  and  virus  was  still  present  in  some  cases  5  or  6  days 
later,  and  after  recovery  from  illness.   These  studies  have  demonstrated  a 
type  of  infection  and  illness  which  lends  itself  to  many  kinds  of  clinical 
study. 

Despite  many  close  biologic  and  biochemical  similarities  it  was  found 
that  Coxsackie  A-21  (the  Coe  agent)  caused  an  acute,  febrile  flu-like  illness 
while  Coxsackie  A-24  (the  Pett  virus)  caused  no  illness.  Virus  was  repeatedly 
isolated  from  the  throat  of  volunteers  given  A-21,  while  A-24  was  found  only 
in  rectal  swabs.   This  surprising  difference  will  be  studied  further. 

Several  higher -type  adenoviruses  have  been  shown  to  produce  disease 
when  inoculated  by  cotton  swab  into  the  conjunctiva  beneath  the  lower  lid 
but  not  when  given  intranasally  or  by  spray  into  the  throat.   In  all  situa- 
tions, however,  viral  infection  occurred  with  both  throat  and  anal  swabs 
positive.  The  higher  type  agents  appear  to  be  less  virulent  than  lower  type 
adenoviruses,  as  judged  by  comparison  with  earlier  studies  by  Huebner. 

Reo-viruses  obtained  from  human  sources  failed  to  produce  illness 
although  viral  infection  occurred  in  susceptibles .   It  is  planned  to  do 
similar  studies  with  apparently  identical  viruses  isolated  from  cattle. 
Recently,  a  common  cold  syndrome  with  rhinorrhea,  malaise,  and  in  some  cases, 
fever,  has  been  produced  by  three  new  and  presently  unclassified  enteroviruses. 
The  incubation  period  was  only  a  few  hours, 

A  joint  venture  is  currently  underway  with  investigators  at  Ft.  Detrick, 
Maryland.   They  are  preparing  several  viral  agents  in  small  particle  aerosol 
and  with  their  equipment,  cautious  studies  of  the  effect  of  introducing 
inocula  of  small  particles  deep  into  the  bronchial  tree  will  be  made.   It  is 
also  planned  to  test  the  effect  of  an  adenovirus  inhibitor  of  biologic  origin 
in  treatment  of  infection,   (This  is  distinct  from  interferon,  and  there  is 
some  prospect  for  future  studies  of  this  substance  as  well.)   Other  results 
of  the  studies  in  volunteers  will  be  described  by  Drs.  Chanock  and  Johnson 
CNIAID-72B)« 

Bacteriology.   Two  new  penicillin  derivatives  have  been  tested  in 
staphylococcal  infection.   The  agents,  Prostaphlin,  manufactured  by  Bristol 
Laboratories,  and  SKF  No.  12141,  manufactured  by  Smith,  Kline  &  French,  are 
similar  in  that  they  are  substantially  resistant  to  destruction  by  penicillinase, 
they  are  significantly  more  active  on  a  weight  basis  against  sensitive  staphy- 
lococci than  dimethoxy-phenylpenicillin,  the  first  of  the  penicillinase 


resistant  compounds  (see  last  year's  report)^  and  they  are  active  after  oral 
administration.   Limited  clinical  studies  have  revealed  that  these  agsnts 
are  effective  in  the  treatment  of  staphylococcal  infection^  including  those 
resistant  to  older  forms  of  penicillin.   Biochemical  studies  on  these  com- 
pounds have  also  been  made  and  xvill  be  described  elsehwere  in  the  report. 

Last  year  Dr.  G.  P.  Gladstone  from  Oxford  was  a  visiting  scientist 
with  Dr.  George  Williams  in  clinical  bacteriology.   During  his  stay  he 
extended  his  studies  on  the  measurement  of  staphylococcal  anti-leukociditi.  as 
a  basis  for  detection  of  acute  infection  with  this  organism.   The 
were  in  part  made  on  material  from  cases  of  cystic  fibrosis  with  pul 
staphylococcal  infection  and  on  other  cases  from  our  clinical  service. 
Meanwhile,  in  Czechoslovakia,  studies  of  staphylococcal  leukocidin  as  an 
immunizing  agent  were  underway  which  now  reveal  a  significant  protective 
effect  of  this  material.  Recently,  Dr.  Stuart  Mudd  of  Philadelphia  has 
obtained  a  promise  of  some  of  this  vaccine  from  Czechoslovakia  and  has  asked 
LCI  to  participate  in  its  evaluation.   This  program  will  begin  early  in  1962. 

Studies  were  made  of  29  chronic  salmonella  carriers  and  it  was  revealed 
that  gallstones  present  in  every  case  contained  salmonella  (most  were  S_. 
typhosa) .  V3hen  these  stones  were  incubated  in  high  concentrations  of  anti- 
biotics, salmonella  persisted  and  grew  In  subsequent  cultures  not  containing 
antibiotics.   Consistent  with  these  findings  was  the  observation  that  anti- 
biotic treatment  alone  was  not  effective  in  curing  the  carrier  state.   On  a 
basis  not  yet  fully  explained,  was  the  further  observation  that  cholecystectomy 
alone  was  often  not  effective  in  curing  carriers,  suggesting  infection  in 
sites  other  than  gallstones  which  were  the  basis  for  perpetuation  of  the 
carrier  state  (a  few  instances  of  positive  cultures  from  liver  tissue  were 
found).   Finally,  it  was  found  that  lasting  cure  occurred  if  antibiotic 
treatment  was  combined  with  cholecystectomy.   It  was  estimated  that  over  300 
cases  and  3  deaths  from  typhoid  occurred  in  contacts  of  this  group  of  patients. 

Malaria.   Following  demonstration  of  human  infection  with  the  simian 
vivax-type  malaria,  Plasmodium  cynomolgi  bastianellii ,  several  prisoner 
volunteers  infected  with  this  agent,  and  others  inoculated  with  human  vivax 
strains  were  studied  at  the  Clinical  Center.   In  addition  to  the  usual  para- 
sitologic  determinations,  radioactive  chromium  survival  tests,  excretion  ©f 
adrenal  steroid  metabolites,  liver  function,  a  number  of  other  parameters 
were  measured.   Among  other  findings  was  the  observation  that  a  significant 
reduction  in  serum  haptoglobin  concentration  took  place  in  association  with 
hemolysis  of  the  red  blood  cells. 

The  most  significant  observation,  however,  was  the  demonstration  of 
fluorescent  stainable  malaria  antibody  appearing  approximately  two  weeks 
after  onset  of  illness  and  reaching  a  peak  about  one  month  later.  Titers  as 
high  as  1/5120  were  frequently  reached.  Following  recovery  the  titers  slowly 
decreased.   In  connection  with  these  studies,  it  was  found  that  the  concentra- 
tion of  circulating  gamma  globulin  in  the  malaria  patients  increased  during 
infection,  and  the  highest  values  of  gamma  globulin  coincif'  1  closely  in  time 
with  the  occurrence  of  the  highest  titer  of  malaria  antibody. 

Mechanisms  of  fever  and  host  response.   A  new  program  begun  this  year 


has  been  that  of  investigation  of  host  response  to  fever^  and  causes  of 
fever  and  related  phenomena  in  certain  febrile  diseases  of  obscure  origin^ 
The  studies  are  presently  centered  around  the  disease  knoT«i  as  faiailial 
Mediterranean  periodic  fever  or  familial  polyserositis „   It  is  an  inherited 
disease  of  certain  persons  of  Jewish,  Armenian  and  sometimes  of  Turkish 
descent.   It  is  characterized  by  many  years  of  progressive,  disabling  attacks 
of  non-infectious  fever  and  peritonitis  unrelieved  by  any  presently  knox-jn 
treatment.   Studies  here  have  been  concerned  with  the  effect  of  the  recurrent 
fever  on  mechanisms  of  heat  loss  when  the  patients  are  stressed  in  a  low 
temperature  chamber.   It  appears  now  that  patients  with  polyserositis  have 
lost  some  responsiveness  to  cold  stimulation  as  compared  with  normals^   Studies 
of  gastrointestinal  motility,  metabolism  of  adrenal  steroids,  fibrinogen  and 
platelets,  and  of  the  effect  of  endotoxin  injection  are  underway,  A  number 
of  interesting  but  as  yet  incomplete  results  have  been  obtained.   There  is 
some  evidence  this  may  be  an  endotoxeraia  of  uncertain  origin. 

Another  study  as  yet  incomplete  is  that  of  the  treatment  of  midline 
granuloma  with  high  doses  of  deep  x-ray.   Persons  with  this  unusual  illness 
often  succumb  after  a  painful  illness  characterized  by  a  generalized  destruc- 
tion of  the  midline  area  involving  the  nasal  turbinates,  walls  of  sinuses 
and  orbits  and  adjacent  soft  tissue,  and  there  is  evidence  in  some  cases  that 
the  disease  may  be  a  hypersensitivity  reaction.  Results  in  three  patients 
treated  with  high  doses  of  x^ray  reveal  pronounced,  immediate  improvement, 
but  periods  of  observation  after  treatment  are  still  too  brief  for  a  decisive 
evaluation. 

Fungus  disease.   The  program  in  systemic  fungus  infection  has  continued 
in  a  vigorous  way,   A  number  of  clinical  reports  have  been  made  of  treatment 
of  various  kinds  of  fungus  disease  with  amphotericin  and  the  new  agent  of 
Hoffman -La  Roche,  X5079C.   Both  drugs  are  extremely  useful  in  treatment  of 
fungus  disease  as  described  in  the  following  tables     ..  ■  .  '  ;■ 

Amphotericin       X5079C 

Blastomycosis 

Histoplasmosis 

Sporotrichosis 

Cryptococcosis 

Coccidioidomycosis 

Candidiasis 

Since  amphotericin  causes  significant  renal  toxicity  and  local 
irritation,  especially  when  introduced  into  the  spinal  canal  these  features 
of  treatment  have  been  studied.   It  was  found  that  a  persistent  renal  tubular 
lesion  characterized  by  prolonged  depression  of  para-amino  hippurate  clearance 
is  caused  by  amphotericin.   Furthermore,  recent  studies  of  biopsies  of  kidney 
from  patients  under  treatment  reveal  necrosis  of  glomeruli.   This  is  an 
unusual  renal  lesion  and  is  under  detailed  investigation  in  dogs.   So  far  no 
effective  means  has  been  found  to  control  the  irritative  effects  of  the  drug 
on  the  central  nervous  system  after  intrathecal  instillation.   The  nerve 
damage  encountered  has  been  so  severe  that  local  use  of  the  agent  in  meningitis 
(cryptococcal)  will  henceforth  be  administered  only  to  those  cases  in  which 


Good 

Good 

Good 

Good 

Good 

?Good 

Good 

Doubtful 

Slight 

Doubtful 

Moderate 

Doubtful 

it  is  considered  an  absolute  essential » 

X5079C  was  found  to  cause  a  prompt  rise  in  bromsulfalein  retention 
despite  only  slight  evidence  of  interference  in  other  kinds  of  liver  function. 
This  received  careful  examination  in  dogs  and  the  effect  is  now  revealed  to 
be  a  competition  of  the  antibiotic  for  the  excretory  route  for  bromsulfalein. 
The  exact  mechanism  has  not  been  determined.   Prolonged  treatment  with  the 
agent  causes  some  liver  damage  but  it  appears  to  be  sufficiently  slight  to 
permit  therapeutic  use  of  the  drug. 

Biochemistry.   The  work  of  the  Section  on  Biochemistry  and  Immuno- 
chemistry  in  the  past  three  years  on  the  problem  of  penicillin-resistant 
staphylococcal  infections  has  developed  into  two  distinct  problems.   The  first 
phase  of  the  investigation  dealt  with  the  nature  of  the  resistance  of  staphylo- 
cocci l:j   ^,.:r..icillin.   It  w£s  established  that  naturally-occurring  pathogenic 
strains  of  Staphylococcus  aureus  which  are  resistant  to  penicillin,  are 
resistant  by  virtue  of  their  containing  an  enzyme^  penicillinase,  which 
rapidly  destroys  penicillin  G.  A  series  of  papers  have  been  published  on 
the  biochemical  properties  of  this  enzyme  as  it  occurs  in  S_.  aureus  and  on 
its  role  in  penicillin  resistance. 

The  second  phase  of  the  investigation  has  been  concerned  with  the 
many  new  penicillins  that  have  become  available  in  the  past  two  years  as  the 
result  of  a  technologic  breakthrough  in  the  field  of  penicillin  chemistry; 
namely,  the  ready  availability  of  6-aminopenicillanic  acid  as  the  immediate 
precursor  of  a  wide  variety  of  penicillins  previously  unknown.  When  it  was 
determined  that  resistance  of  staphylococci  was  based  on  their  ability  to 
destroy  penicillin  G  at  a  rapid  rate,  it  became  evident  that  a  possible 
solution  to  the  problem  would  be  to  find  a  modification  of  penicillin  which 
would  be  resistant  to  the  destructive  action  of  penicillinase  and  yet  retain 
antibiotic  activity.   When  2,6-dimethyoxyphenylpenicillin  was  given  to  the 
Laboratory  for  clinical  trial,  it  was  very  soon  found  that  this  new  penicillin 
met  the  essential  biochemical  criteria  and  offered  therapeutic  promise.   Our 
laboratory,  by  virtue  of  being  the  first  to  obtain  staphylococcal  penicillinase 
in  large  amounts  in  concentrated  and  purified  form,  was  able  to  establish  the 
absolute  rate  of  destruction  of  the  new  penicillin  by  staphylococcal  peni- 
cillinase and  show  it  to  be  more  resistant  than  penicillin  G  by  a  factor  of 
about  200  to  1.   The  consistently  good  therapeutic  results  obtained  with  this 
drug  on  extensive  clinical  usage  in  the  past  year  have  tended  to  verify  the 
conclusions  draxjn  from  the  laboratory  findings. 

Similar  techniques  have  enabled  us  to  evaluate  all  the  new  penicillins 
which  have  been  offered  to  us  for  clinical  trial  including  an  isoxazolyl 
penicillin  which  is  not  only  resistant  to  penicillinase  but  is  also  sufficiently 
stable  to  acid  to  permit  its  oral  use.   Such  a  penicillin  would  have  an 
advantage  over  2,6-dimethoxyphenylpenicillin  which  is  not  effective  after 
oral  administration  and  must  be  given  intramuscularly  or  intravenously. 

Biochemical  investigations  are  underway  on  still  another  new  type  of 
penicillin,  gamma -amino-benzylpenlcillin,  which  for  the  first  time  permits  a 
penicillin  to  be  used  as  a  broad  spectrum  antibiotic  since  this  compound 
destroys  gram  negative  organisms  in  addition  to  the  usual  gram  positive  species. 


Studies  are  under  way  on  the  many  interactions  between  penicillin^ 
the  infectious  agent,  and  the  host  system^  in  order  to  elucidate  some  of 
the  underlying  mechanisms  involved  in  such  phenomena  as  antibiotic  activity, 
penicillin  resistance^  and  penicillin  allergy. 

Immunology o   The  development  of  a  clinical  immunology  section  has 
provided  the  Laboratory  of  Clinical  Investigation  with  an  increasing  number 
of  laboratory  techniques  to  support  our  clinical  studies  „   The  iramunoelectro- 
phoresis  technique,  other  gel  diffusion  methods,  and  the  fluorescent'  antibody 
techniques  have  been  used  to  study  the  serum  of  patients  with  the  nephrotic 
syndrome,  lupus  erythematosus,  and  many  other  of  the  disease  entities  under 
study  by  other  members  of  the  laboratory.  . 

A  group  of  60  patients  with  the  nephrotic  syndrome  studied  over  the 

past  eight  ^rsars  srs  being  followed  to  evaluate  the  effect  of  steroid  therapy 
in  these  diseases,,   Similar  studies  are  being  made  with  a  group  of  patients 
with  lupus  erythematosus  and  in  addition,  these  patients  are  being  evaluated 
for  the  degree  of  skin  test  hypersensitivity  to  autologous  leukocytes.   Since 
the  therapy  with  steroids  is  often  not  completely  effective  and  since  initial 
results  suggest  that  those  purine  antimetabolites  which  apparently  act  by 
suppressing  antibody  production  are  effective  in  the  treatment  of  certain 
diseases  associated  with  auto-immune  phenomena,  a  study  of  the  effectiveness 
of  these  drugs  in  the  nephrotic  syndrome  and  lupus  erythematosus  has  begun. 

Two  years  ago  it  was  discovered  in  this  laboratory  that  mice  injected 
with  Freund's  adjuvant  and  certain  antigens  developed  chronic  ascites  con- 
taining a  high  titer  of  antibody  to  the  administered  antigen.   Later  it  was 
shown  that  a  certain  number  of  the  animals,  and  this  was  strain-related, 
developed  plasma  cell  tumors  which  were  rapidly  fatal.  Further,  it  was 
observed  that  the  tumor -bearing  mice  were  poor  producers  of  antibody.   These 
tumors  have  been  found  to  produce  predominantly  one  or  another  types  of 
globulins  (alpha,  beta,  gamma)  and  currently  studies  are  underway  to  measure 
the  relative  responsiveness  to  antigenic  stimulation  of  mice  with  these 
tumors. 
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Project  Description: 

Objectives : 

To  develop^  direct  and  coordinate  the  program  of  the  Laboratory, 
as  defined  in  the  individual  research  projects;  where  necessary,  to  re- 
direct individual  projects  to  meet  current  needs  and  advances  in  the 
field;  to  align  clinical  projects  with  patient  availability;  to  provide 
an  unexcelled  standard  of  patient  care  for  patients  utilized  in  research. 

Methods  Employed; 

Organize  available  staff  and  recruit  qualified  personnel,  both 
professional  and  sub-professional,  to  develop  the  program  and  carry  out 
its  aims;  close  liaison  with  area  medical  societies,  institutions  and 
individuals  for  referral  of  patients  whose  diagnoses  fall  within  the 
active  or  proposed  disease  research  categories;  the  highest  standards 
of  patient  care  are  maintained  by  selection  of  qualified  physicians; 
the  development  of  necessary  policies  and  continued  close  and  direct 
supervision  of  patient  care  activities;  professional  consultant 
services  to  other  institutes  in  the  area  of  infectious  diseases; 
continued  guidance  of  research  projects  undertaken  by  younger 
investigators;  maintenance  of  staff  morale. 


Part  B  included  Yes  /T     No  /"x7 
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Pro_iect  Title;  Mechanisms  of  Fever 

Principal  Investigator;   Dra  Sheldon  M«,  Wolff 

Other  Inves t igators ;  Mr.  Stanley  Ward,  LCI,  NIAID  _  , 

Dr.  Sanford  H,  Stone,  LI,  NIAID 
Dr.  Howard  C,  Goodman,  LI,  NIAID 
Dr.  Fred  Gorstein,  LGFRj  NIAID  "'\''' 

Cooperating  Units;   Dr.  E,  Buskirk,  NIAMD  _  .. 

Dro  Ronald  H«  Thompsoiij,  NIAMD  "x. 

Dr..  No  Raphael  Shulman,  NIAMD  .     '  ■-   -.. 

Dr.  Leonard  Laster,  NIAMD 

Dr.  Roger  Black,  NIAMD 

Dr.  Bernard  Kliman,  NHI  ■  ,-.-  ,   "  ■,'' 

Dr.  George  Bryan,  NHI 

Man  Years; 

Total:   1.3  .,,  •  ■  . 

Professional;   1.3 
Other:  - 

Project  Description: 

A  small  group  of  selected  patients  is  being  intensively  studied 
on  the  wards  and  in  the  laboratory.   The  patients  generally  can  be  divided 
into  two  major  groups,  one  group  are  those  patients  with  familial 
Mediterranean  fever  (Familial  Polyserositis)  and  the  second  group  are 
patients  with  a  variety  of  disorders  characterized  by  recurrent  fever. 

Subproject  I;   Familial  Mediterranean  Fever  (FMF). 
Objectives:  -v.' 

1.  The  role  of  pyrogen  in  the  febrile  sera  of  patients  with  FMF. 

2.  To  ascertain  if  the  afebrile  sera  of  FMF  patients  decreases  the 
lethality  of  endotoxin. 


It  would  appear  that  the  plasma  fibrinogen  declines  to  below  normal 
levels  prior  to  the  attack  and  rises  during  the  attack.   Also  in  one  pa- 
tient, thrombocytopenia  has  been  noted  only  during  the  febrile  episode. 

During  the  episode  the  duodenum  becomes  dilated,  the  passage  of 
barium  is  slowed,  as  is  the  passage  of  carmine  red  dye  in  certain  patients, 
The  absorptive  capacity  appears  to  be  Intact. 

One  patient  studied  thus  far  appears  to  be  more  sensitive  to  small 
doses  of  endotoxin,  than  are  normal  controls. 

Significance  to  the  Program  of  the  Institute: 

These  studies  represent  an  approach  of  the  clinical  investigators  ■ 
mentioned  above  to  better  define  a  poorly  understood  clinical  state  that 
is  characterized  predominantly  by  fever  and  abdominal  pain.   The  study  of 
this  particular  fever  utilizing  human  sera  as  a  possible  pyrogen  perhaps 
can  lead  to  some  new  Insight  into  the  mechanism  of  fever.   The  use  of 
immunologic  techniques  to  study  this  problem  may  help  to  define  some  of 
the  basic  etiologic  factors  in  FMFe 

Proposed  Course  of  Project;  • 

All  of  the  above  mentioned  studies  are  in  progress  and  will  con- 
tinue to  be  investigated.   In  addition  an  attempt  to  delineate  what  role, 
if  any,  pyrogenic  steroids  (e.g.  etiocholanolone)  may  be  playing  in  this 
disease  are  to  be  investigated.   Genetic  studies  in  collaboration  with 
Dr.  B.  Blumberg  (NIAMD)  are  anticipated. 


Subproject  II:   Periodic  Fever 
Objectives; 

1.  To  study  a  group  of  patients  with  recurrent  fever,  in  an  attempt 
to  establish  what  may  or  may  not  be  the  factors  common  to  all  in  the 
development  of  their  fever. 

2.  To  characterize  the  excretion,  degradation  and  secretion  of  cer- 
tain "pyrogenic"  steroids. 

Methods  Employed t 

Drs.  B.  Kliman  and  G.  Bryan,  NHI,  are  attempting  to  develop  a 
technique  for  measuring  certain  keto-steroids  (androsterone,  etiocholano- 
lone, dehydroepiandrosterone)  in  the  gas-chromatograph.   All  patients 
undergo  thorough  clinical  and  laboratory  investigation  and  in  particular 
response  to  exogenous  corticotrophin,  endotoxin  and  isotropcally  labelled 
"pyrogenic"  steroids  will  be  measured. 
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3.  To  characterize  the  immunologic  phenomena  of  FMF, 

4.  To  assess  the  response  of  FMF  patients  to  endotoxin. 

5.  To  characterize  the  plasma  fibrinogen  changes  in  FMF  (with 
Dr.  Shulman), 

6.  To  confirm  if  aminoaciduria  occurs  in  FMF. 

7.  To  describe  the  physiologic  and  radiologic  changes  in  gastro- 
intestinal function  in  FMF  (with  Dr.  Laster). 

8-,   To  describe  the  joint  manifestations  of  FMF., 

9«.   To  intensively  study  a  group  of  FMF  patients  in  an  attempt  to 
better  delineate  the  clinical  syndrome^ 


The  procedure  for  the  generalized  Schwartzman  reaction  in  rabbits 
is  used,  except  that  sera  from  patients  is  substituted  as  the  preparative 
dose.   Temperatures  are  recorded  and  the  tissue  of  the  rabbits  are  ex- 
amined microscopically.   The  patients'  sera  are  examined  by  Immuno- 
electrophoresis, and  a  variety  of  sgrologic  methods.   A  standardized 
preparation  of  endotoxin  (Lipexal    )  is  given  to  the  patients  and  the 
fever  curve,  white  blood  cell  count,  differential  blood  counts  and 
fibrinogen  measured.   The  plasma  fibrinogen  is  measured  serially  during 
afebrile  and  febrile  periods.   Afebrile  and  febrile  urines  are  chromato— 
graphed  in  the  ion-exchange  column  (method  of  Stein  and  Moore)  by 
Dr.  L.  Levintow's  laboratory  and  the  quantitative  excretion  of  amino 
acids  measured.   The  patient's  ability  to  absorb  fats  and  sugars  are 
measured.   Dye  markers  are  used  to  measure  transport  time  and  radiologic 
changes  of  the  gastrointestinal  tract  are  observed  when  febrile  as  well 
as  afebrile.   Urinary  and  plasma  steroids  when  febrile,  afebrile  and  after 
an  Infusion  of  ACTH  are  measured. 

Patient  Material; 

Patients  with  familial  Mediterranean  fever  are  admitted  to  the 
Clinical  Center  for  these  studies.   Extensive  clinical  studies  including 
laboratory,  radiologic  and  biopsy  studies  are  done. 

Ma.jor  Findings; 

When  blood  is  removed  from  the  patient  at  the  beginning  of  a 
clinical  attack  and  infused  to  a  rabbit,  preliminary  data  suggests  that 
it  may  be  pyrogenic.   Also  when  this  infusion  is  followed  24  hours  later 
by  an  injection  of  endotoxin,  massive  central  lobular  necrosis  of  the 
liver,  focal  necrosis  of  the  kidney  and  necrosis  of  the  spleen  has  been 
seen.   On  occasion  renal  cortical  necrosis  has  been  noted. 
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Patient  Material; 

A  small  selected  group  of  patients  is  admitted  to  the  clinical 
center  for  these  studies. 

Major  Findings; 

Thus  far,  it  would  appear  that  the  recurrent  or  "periodic"  fever 
in  these  patients  is  secondary  to  other  disease  states.   For  example,  a 
patient  is  being  studied  who  probably  has  a  hypothalamic  lesion;  another 
has  an  inability  to  conjugate  etiocholanolone. 

Significance  to  the.  Pro^i^ram.  of  ,,tbg,_jg_stj-_tut® « 

The  recent  demonstration  by  others  that  certain  steroids  may  be 
playing  a  role  in  some  patients  with  fever,  is  a  major  finding.   The 
availability  of  these  steroids  for  study  may  lead  to  some  understanding 
into  the  pathogenesis cf fever o 


The  above  studies  will  be  continued  and  expanded,  as  the  techniques 
are  developed  and  Improved. 


Subproject  III:   Physiologic  Responses  in  Febrile  Patients 

Objective; 

To  determine  what  effect  recurrent  fever  has  upon  the  responsive- 
ness of  patients  to  environmental  temperature  changes  and  exercise. 

Methods  Employed; 

Utilizing  the  metabolic  chamber  (NIAMD,  Dr.  E.  Buskii'k  and 
R.  Thompson)  the  patients  are  studied  in  different  environmental  tempera- 
tures and  during  controlled  exercise  tests.   The  peripheral  temperatures, 
rectal  ("core")  temperatures,  oxygen  consumption  and  CO  blow-off  are 
measured  continually. 

Patient  Material; 

Three  groups  of  patients  comprise  the  study  material:   a)  the  patients 
with  familial  Mediterranean  fever,  b)  patients  with  recurrent  fever, 
c)  malaria  volunteers  (see  malaria  project)* 

Major  Findings; 

Preliminary  data  suggests  chat  patients  who  have  had  recurrent 
febrile  episodes  respond  metabolically  in  a  different  manner  to 
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environmental  cold  stress  than  do  normal  controls*   For  example  a 
40  year  old  patient  with  FMF  does  not  show  the  normal  elevation  of 
energy  expenditure  when  stressed  with  cold;  and  a  14  year  old  boy  with 
periodic  episodes  of  fever,  nausea  and  vomiting  does  not  respond  at  all 
suggesting  a  hypothalamic  lesion* 

Significance  of  Program  to  the  Institute; 

This  research  should  lead  to  a  better  understanding  of  some  of  the 
physiological  changes,  if  any,  that  occur  in  people  who  have  recurrent 
fevers. 


Prog 0  55 


Pro Isct  2 


To  continue  the  above  program  and  especially  to  do  the  studies 
before  the  malaria  volunteers  become  febrile  and  repeat  following  cure 
of  their  disease. 


Part  B  included: 


NO 
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Project  Title:   Respiratory  Viral  Diseases 

Principal  Investigators:   Dr.  Vernon  Knight 

Dr.  Julius  A.  Kasel 

Dr.  John  P,.,  Utz 

Other  Investigators:   Dr.  Anderson  Spickard 

Dr.  Hugh  Evans  Dr.  Howard  Kravetz   6/30/61 

Dr,  Robert  Couch  9-1-61 

Dr.  Thomas  Cate   7-1-61 

Dr.  David  Lang    7-1-61  ..  : 

Mr.  Clarence  Szwed  '  '  ' 

Mr.  Donald  Hollabough 

Miss  Margaret  Huber  .  / 

Cooperating  Units:   Dr.  Robert  Chanock,  LID,  NIAID 

Dr.  Karl  Johnson,  LID,  NIAID   (Serial  No.  72-B) 

Man  Years  (calendar  year  1961): 

Total:         8.2      „  [k    _,  .  .. 

Professional:   3.4 

Other:        4.8 ■.■'.'-■■■'■,.  ^  '   .■;:■■,■.,:-■■;■ 

Project  Descriptions        "  ;     •'        .\      ■■•.-,■ - 
Objectives: 

1.  To  define  clinical  entities  in  relation  to  newly  isolated 
respiratory  viruses. 

2.  To  define  diagnostic  criteria^  pathogenesis,  immune  response, 
persistence,  sites  and  effects  on  tissues  of  virus  in  certain  infections 
of  respiratory  passages  and  mouth. 

3.  To  study  host-parasite  relationships  in  reference  to  sus- 
ceptibility to  chronic  or  recurrent  respiratory  diseases. 

4.  To  improve  clinical  laboratory  techniques  In  the  laboratory 
confirmation  of  respiratory  viral  disease  diagnosis, 

5.  To  characterize  in  man  the  clinical  course  and  associated 
virological  and  immunological  phenomena  of  infection  with  selected 
respiratory  viral  agents. 
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Methods  Employed;       ■:   . 

Results  of  clinical  observations  and  procedures  are  correlated 
with  bacterial,  mycologic  and  viral  isolations  employing  both  animals 
and  tissue  culture  techniques. 

Clinical  observations  are  made  under  carefully  controlled 
isolation  following  experimental  intranasal  infection  of  normal 
volunteers  with  certain  viral  agents.  Virus  isolation  and  immunologic 
studies  performed  by  recognized  procedures. 

Patient  Material  and  Major  Findings; 

The  project  consisted  of  a  series  of  studies  of  induced  infection 
with  respiratory  agents  in  volunteers.   In  addition ;,  a  viral  infection 
diagnostic  service  was  offered  to  selected  cases. 

The  following  respiratory  agents  xi/ere  studied  in  volunteers  in 
calendar  year  1961: 

Agent  No.  of  Volunteers 

Eaton  agent  of  primary  atypical  pneumonia               6 

(46  were  studied  previously) 

Influenza  A2  (Asian)  15. 

Adenovirus  7  24 

Adenovirus  16             .  3 

Adenovirus  26  45 

Adenovirus  27  15 

Coxsackie  A-21  (Coe)  36 

Coxsackie  A-24  (Pett)  9 

Enterovirus ;  unclassified  9 

Reovirus,  Types  1,  2,   and  3  .                27 

189 

The  volunteers  were  inmates  of  Federal  Correctional  Institutions. 
They  were  brought  here  by  the  Normal  Volunteer  Committee  of  the  Clinical 
Center  J  under  the  direction  of  Dr.  Clifton  Hiramelsbach  and  assisted  by 
Mr.  Willard  Maginnis,   Permission  for  their  participation  was  given  by 
Mr.  James  Bennett  and  Dr.  Harold  Janney,  Director  and  Chief  Medical 
Officer,  respectively,  of  the  Bureau  of  Federal  Prisons. 

Description  of  the  results  of  these  investigations  appear  in 
other  project  reports  of  the  laboratory  and  the  Laboratory  of  Infectious 
Diseases. 

The  virus  diagnostic  unit  examined  2,456  specimens  and  obtained 
a  virus  from  56  of  them. 
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Significance  to  Microbiologic  Research; 

The  principle  reason  for  the  use  of  humans  as  volunteer  subjects 
in  studies  of  respiratory  viral  agents  is  that,  with  minor  exception, 
no  animal  is  susceptible  to  illness  with  these  agents  and  naturally- 
occurring  cases  of  disease  are  available  only  in  a  limited  way.   The 
considerable  prevalence  of  most  of  the  agents  in  the  population  and 
the  mild  nature  of  illness  resulting  from  infection  with  them  offers 
considerable  assurance  of  the  safety  of  such  tests. 

Such  studies  provide  a  basis  for  defining  the  clinical  syndromes 
of  virus  infection,  their  pathogenesis,  immune  response,  effect  of  size 

of  dose  and  effect  of  route  of  infection  en  responc.e,,   Tr-sy  provide 
experimental  models  by  which  efficacy  of  vaccines  may  be  precisely 
measured.   They  offer  means  for  controlled  studies  of  factors  influ- 
encing spread  of  infection.  • 

Projected  Course  of  the  Project; 

It  appears  now  that  this  program  will  be  a  continuing  one.   Ten 
rooms,  with  three  men  assigned  to  a  room,  is  the  present  maximum  allowance 
for  volunteers.   This  leave  16  rooms  and  32  beds  (2  patients  per  room) 
for  other  studies.   An  increase  in  volunteers  above  this  limit  will 
jeopardize  the  continuity  of  other  programs, 

A  program  has  been  initiated  with  investigators  at  Fort  Detrick 
to  study  aerosol  inocula  of  selected  viral  agents  in  volunteers.  This 
has  great  interest  because  small  particle  aerosols  can  be  deposited  in 
peripheral  pulmonary  bronchioles,  a  site  whose  role  in  pathogenesis  of 
infection  has  not  been  well-studied. 


Part  B  included;     Yes  /X/ 
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Part  B:   Honors^,  Awards^  and  Publications 
Publications  other  than  abstracts  from  this  project: 

1.  Kravetz,  H.  M.,  Knight,  V.,  Chanock,  R.  M.,  Morris,  J.  A., 
Johnson,  K.  M.,  Rifkind,  D.,  and  Utz,  J.  P.:   Respiratory 
syncytial  virus:   III.  Production  of  illness  and  clinical 
observations  in  adult  volunteers.   JAMA  176:  657-663,  1961. 

2.  Johnson,  K.  M.,  Chanock,  R.  M.,  Rifkind^  D.,  Kravetz,  H.  M,, 
and  Knight,  V.:   Respiratory  syncytial  virus:   IV.  Correlation 
of  virus  shedding,  serologic  response,  and  illness  in  adult 
volunteers.   JAMA  176;  663-667,  1961. 

3.  Chanock,  R,  M.,  Rifkind,  D.,  Kravetz,  H.  M.,  Knight,  V,,  and 
Johnson,  K.  M.:   Respiratory  disease  in  volunteers  infected 
with  Eaton  agent;  a  preliminary  report.   Proc.  Nat.  Acad.  Sci. 
41:  887-890,  1961.        ■•  •■  ' 

4.  Knight,  V.,  Kapikian,  A.  Z,,  Kravetz,  H.  M.,  Chanock,  R,  M., 
Morris,  J.  A.,  Huebner,  R.  J.,  Smadel,  J.  E.,  and  Evans,  H.  E.: 
Ecology  of  a  newly  recognized  common  respiratory  agent  RS-virus. 
A  Combined  Clinical  Staff  Conference  at  the  National  Institutes 
of  Health.  Ann.  Int.  Med.  55.:  507-524,  1961. 
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Project  Title:   Antimicrobial  Drug  Therapy 

Principal  Investigator;   Dr.  Philip  Fireman 

Other  Investigators;   Vernon  Knight,  M»D« 
Dr»  David  Rifkind 
Margret  Huber 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 


Total: 

Professional: 

Other: 

2 
2 
0. 

8 
0 
8 

Project  Descrip 

tion 

: 

Obiectives : 

a)   To  evaluate  an  antimicrobic  drug. 

1.   Effectiveness  in  treatment  of  penicillin-resistant 

staphylococcal  infections. 
2»   Effectiveness  in  treatment  of  other  coccal  infections. 

3.  Appropriate  dosages  and  routes  of  administration. 

4.  Toxic  and  allergic  side  effects. 

5.  Effectiveness  in  treatment  of  the  nasal  carrier  state 
of  staphylococci. 

Methods  Employed: 

Hospitalized  and  OPD  patients  with  staphylococcal  and  streptO" 
coccal  infections  were  evaluated  by  clinical  and  laboratory  methods  for 
response  to  antimicrobics.   The  laboratory  methods  included: 

a)  Isolation  and  identification  of  the  etiological  agent. 

b)  Determination  of  the  _in  vitro  sensitivity  of  the  organism  to 
the  drug. 

c)  Assay  of  serum  and  urine  for  drug  concentrations  during  the  course 
of  treatment 


-  O 

-S.C 
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d)  Determination  of  the  inhibitory  effect  of  serum  against  the 
offending  microorganism, 

e)  Bacteriologic  culture  of  lesions  and  blood  during  the  course  of 
treatment. 

Patient  Material  and  Major  Findings; 

A.    Dimethoxyphenyl  penicillin  (methicillin) 

1.  A  total  of  30  hospitalized  patients  were  treated  with  dimethoxy- 
phenyl penicillin;  2  with  staphylococcal  septicemia;  1  with  staphylococcal 
subacute  bacterial  endocarditis;  1  with  staphylococcal  arthritis  and  pneu- 
monia; 2  with  chronic  staphylococcal  osteomyelitis;  4  with  staphylococcal 
pneumonia;  8  with  staphylococcal  abscesses;  12  with  cystic  fibrosis  of  the 
pancreas;  1  with  Group  M  streptococcal  endocarditis  and  1  with  Group  D 
streptococcal  meningitis. 

2.  All  patients  treated  with  dimethoxyphenyl  penicillin  parenterally 
showed  clinical  evidence  of  improvement  or  cure.   There  were  no  deaths. 
Therapy  was  particularly  successful  in  staphylococcal  septicemia,  abcesses, 
arthritis,  pneumonia  and  subacute  bacterial  endocarditis.   In  patients 
with  cystic  fibrosis  of  the  pancreas,  staphylococci  could  be  removed  from 
the  sputum  with  parenteral  therapy  but  there  has  been  no  change  thus  far 

in  the  nature  of  the  pulmonary   disease.   Aerosol  therapy  with  dimethoxy- 
phenyl penicillin  did  not  clear  staphylococci  from  the  sputum. 

3.  Daily  doses  of  8-10  grams  I.M.  and  10-15  grams  I.V.  were  well 
tolerated  and  gave  good  clinical  results.   One  patient  has  been  treated 
with  780  grams  of  the  drug  over  a  130  day  period,  ■ 

4.  Probenecid  elevated  and  prolonged  blood  levels  of  the  experimental 
penicillin  and  was  used  in  all  patients  where  it  was  tolerated. 

5.  All  staphylococci  were  found  to  be  sensitive  to  2-4  mcg/ml  of  the 
experimental  penicillin;  this  being  true  for  both  penicillin-G-sensitive 
and  resistant  strains.   This  drug  was  found  to  be  actively  bactericidal 
In  vitro.   Streptococci  were  also  found  to  be  sensitive,  however,  entero- 
cocci  were  relatively  resistant. 

6.  Blood  levels  were  found  to  vary  from  19.7  to  97.5  mcg/ml  at 
varying  times  following  administration. 

7.  In  3  cases    maculopapular  rash  resulted  from  experimental 
penicillin  treatment.   In  1  case  the  rash  was  severe  enough  to  require 
discontinuance  of  the  medication. 
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B.    5-iiiethyl~3-phenyl-^isoxazolyl  penicillin 


1.  A  total  of  12  patients  were  treated  with  this  new  penicillin;  one 
with  staphylococcal  subacute  bacterial  endocarditis;  one  with  staphylo- 
coccal pneumonia;  five  with  staphylococcal  abscesses  and  5  with  cystic 
fibrosis  of  the  pancreas, 

2.  All  patients  except  those  with  cystic  fibrosis  of  the  pancreas 
showed  clinical  evidence  of  improvement  or  cure.   Three  cystic  fibrosis 
patients  were  cleared  of  staphylococci  from  their  sputum  but  in  the 

other  two  patients,  there  has  been  no  bacteriologic  change.   Higher  dosages 
of  the  drug  will  be  evaluated. 

3.  The  drug  is  acid  stable  and  can  be  absorbed  after  oral  ingestion. 
Daily  oral  doses  of  4  to  8  grams  were  well  tolerated  in  most  patients.   One 
patient  has  received  A  to  6  grams  intramuscularly  daily.   One  patient  has 
been  treated  with  600  grams  of  the  drug  over  a  150  day  period,         - 

4.  Probenecid  elevated  and  prolonged  blood  levels  of  this  new  peni- 
cillin and  was  used  in  most  patients. 

5.  All  staphylococci  were  found  to  be  sensitive  to  0.05-0.4  mcg/ml; 
this  was  true  for  penicillin-G  sensitive  and  resistant  strains.   This  new 
penicillin  was  shown  to  be  5  to  10  times  more  effective  in  vitro  than 
dimethoxyphenyl  penicillin, 

6.  Blood  levels  were  found  to  vary  from  2.1  to  35.6  mcgo/ml  following 
oral  administration.   Blood  levels  following  I.M.  administration  were 
approximately  twice  those  of  oral. 

7.  Two  patients  experienced  nausea  and  emesis  following  an  oral  dose 
of  greater  than  2  and  4  grams  respectively.   No  allergic  manifestations 
have  been  observed.   No  rash  was  observed  in  3  patients  who  had  a  maculo- 
papular  rash  from  dimethoxyphenyl  penicillin. 

Significance  to  Biomedical  Research; 

1.  These  drugs  are  of  importance,  both  clinically  and  theoretically 
because  of  their  almost  total  resistance  to  penicillinase:   Its  effective- 
ness in  the  treatment  of  penicillin-G-resistant  staphylococcal  infections 
is  of  significance  and  utility  in  itself.   On  a  more  basic  level,  it  helps 
clarify  the  role  of  penicillinase  in  microbial  resistance  to  penicillin, 

2.  These  drugs  hold  promise  for  the  long  term  treatment  of  chronic 
staphylococcal  disease  such  as  osteomyelitis,  recurrent  furunculosis, 
cystic  fibrosis  of  the  pancreas  and  other  diseases  due  to  penicillin 
resistant  staphylococci, 

2G 
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3.  These  drugs  may  prove  to  be  a  useful  agent  in  the  study  of  peni- 
cillin allergy^ 

4.  These  drugs,  because  of  their  rather  narrow  niicrobial  spectrum, 
should  provide  information  on  the  role  of  microorganisms  In  the  chronic 
pulmonary  disease  associated  with  cystic  fibrosis  of  the  pancreaso 

Proposed  Course  of  Project; 

1.  Continue  present  clinical  studies  with  particular  emphasis  on 
chronic  staphylococcal  infections  and  on  cystic  fibrosis  of  the  pancreas, 

2.  Extend  preliminary  observations  of  allergic  reactions  to  this  nev 
penicillin  and  other  drugs  and  define  the  extent  of  cross  reactivity  with 
penicillin  G, 


Part  B  included:   Yes 
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Part  B;   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project 

1.  Knight,  Vo 5  Bunn,  P. A.,  Steinman,  H.G.,  and  Fireman,  P.:   A  new  penicillin 
derivative  resistant  to  penicillinase,  dimethoxyphenyl  penicillin,   A 
Combined  Clinical  Staff  Conference  at  the  National  Institutes  of  Health. 
Antibiotics  &.   Chemotherapy  11:   537-554,  1961. 

2.  Rifkind,  D.  and  Knight,  V,:   Treatment  of  staphylococcal  and  streptococcal 
infections  with  dimethoxyphenyl  penicillin.   In  A  Symposium  on  the  New 
Laboratory  and  Clinical  Experiences  with  Particular  Reference  to  Resistant 
Staphylococcal  Diseases  held  Sept.  7,  1960,  at  the  State  Univ.  of  NoY., 
Upstate  Medical  Center,  Syracuse,  N,Y. ,  Paul  A.  Bunn  (Ed.)  Syracuse  Univ. 
Press,  1961,  pp.  160-171, 
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Part  A. 


Project  Title:   Staphylococcal  Disease 

Principal  Investigator:   Miss  Rose  Lieberman 

Other  Investigators:  Mrs.  Jocelyn  Blakely 
Mr.  William  Humphrey 


Temporarily  discontinued  due  to  demands  of  more  pressing 
project  (see  NIAID  -  17(c))o 
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Part  A. 


Project  Title:   Hepatitis  and  Mononucleosis 

This  project  has  been  temporarily  inactivated  due  to  lack  of  patient 
material.   If  patients  become  available^  the  project  will  be  reactivated. 
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Part  A. 
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Project  Title:   Aseptic  Meningitis 

This  project  has  been  temporarily  inactivated  due  to  lack  of 
material.   If  patients  become  available  the  project  will  be  reactivated. 
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Project  Title:  Allergy-Iinmunology 

Sub-project  I:   Diseases  of  Immune  Etiology 

Principal  Investigator:   Dr.  Howard  Goodman 

Other  Investigators:   Dr ,  Robert  Carpenter 

Dr.  John  P„  Nasou  (to  May  1961) 
Mr.  John  Bozicevich  (to  April  1961) 
Dr.  Burton  Andersen  (from  July  1961) 
Mr.  Robert  Bowser 
Mr .  Stanley  Ward 

Cooperating  Units:   This  project  is  being  continued  on  a  cooperative 

basis  with  LCI  by  the  Laboratory  of  Immunology,  NIAID, 

Man  Years  (calendar  year  1961):  , 

Total:  4.6 
Professional:  2.8 
Other:       ^  1.8 

Project  Description:   See  NIAID  -  145,  145A,  and  156. 

Sub-project  II:   Studies  of  Antibody  Production  in  Normal  Mice  and 
Mice  with  Neoplasms 

Principal  Investigator:  Miss  Rose  Lieberman 

Other  Investigators:  Mr.  William  Humphrey 
Mrs.  Jocelyn  Blakely 

Man  Years  (calendar  year  1961): 
Total:        1.4   . 
Professional:   0.4 
Other:         1.0 

Project  Description: 

Objectives: 

1.   Studies  of  primary  and  secondary  immune  responses  of  inbred 
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mice  before,  during  and  after  the  induction  of  plasma  cell  ascites  tumors 
by  paraffin-oil  adjuvant. 

2.   Similar  studies  with  mice  that  have  been  transplanted  with 
specific  characterized  plasma  cell  ascites  tumors,  producing  either 
alpha,  beta  or  gamma  globulins. 

Methods  Employed; 

Balb/c  mice  with  ascites  induced  by  intraperitoneal  injections  of 
incomplete  Freund's  adjuvant  receive  three  different  treatments.  One 
group  is  immunized  just  prior  to  plasma  cell  tumor  formation  (determined 
by  previous  studies  to  be  in  the  vicinity  of  5-1/2  months),  second  group 
is  immunized  in  the  early  development  of  plasmia  cell  tumors,  third  group 
is  immunized  in  the  late  stages  of  the  development  of  plasma  cell  tumors. 
Studies  of  humoral  and  cell  bound  antibody  production  utilizing  hemolysin 
titrations,  quantitative  precipitin  tests,  passive  cutaneous  anaphylaxis 
tests,  hemagglutination,  gel  diffusion  methods,  electrophoresis,  ultra- 
centrifugation,  isotope  tagging  and  fluorescent  techniques  are  done  to 
measure  and  characterize  the  antibodies  produced.   In  addition,  the 
tumor  cells  from  these  hyper immunized  mice  are  transferred  into  both 
untreated  mice  and  into  tissue  culture  to  determine  if  passive  transfer 
of  production  of  antibody  is  possible  and  also  to  determine  what  cells 
are  implicated  in  the  production  of  antibody. 

Major  Findings: 

Hemolysin  titers  obtained  in  the  primary  response  of  mice  with 
plasma  cell  tumors  are  markedly  depressed  and  appear  to  be  dependent 
both  on  the  stage  of  development  of  the  tumor  and  on  the  type  of  globulins 
produced  by  the  growth  of  the  tumor.   The  secondary  hemolysin  titers 
approach  those  obtained  in  mice  without  tumors  in  spite  of  the  continued 
development  of  the  tumors. 

Significance  to  Microbiological  Research; 

Although  the  depression  of  antibody  production  in  the  advanced 
states  of  neoplastic  diseases  is  well-known,  this  apparently  is  not  true 
for  the  secondary  response.   Since  experimental  evidence  implicates  the 
plasma  cell  in  antibody  production,  the  differences  in  the  primary  and 
secondary  antibody  response  of  animals  with  abnormal  plasma  cells  needs 
further  elucidation. 

Proposed  Course  of  Project; 

To  continue  as  outlined  under  objectives. 


Sub-project  III:   Interactions  of  Antibodies 
Principal  Investigator:  Miss  Rose  Liebennan 

•"  "7 
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Other  Investigators:   None 

Man  Years  (calendar  year  1961); 
Total:        0.2 
Professional:   0.2 
Other: 

Project  Description: 

Objectives: 

To  study  the  effect  of  mixtures  of  antibodies  in  conferring 
passive  protection. 

Methods  Employed: 

Mixtures  of  Salmonella  and  of  Proteus  immune  rabbit  sera  are 
separately  investigated  to  determine  the  effect  of  mouse  protection  of 
increasing,  decreasing  or  removing  specific  antibody  components  present 
in  the  antisera  combinations. 

Major  Findings: 

Antibodies  employed  in  combination  are  either  simply  additive, 
enhancing  or  antagonistic  in  conferring  passive  protection  in  mice. 

Significance  to  Microbiological  Research: 

Antibodies  in  combination  behave  differently  from  the  equivalent 
amounts  of  the  same  antibodies  used  separately  and  may  be  more  or  less 
effective  in  conferring  protection. 

Proposed  Course  of  Project: 

To  continue  as  outlined  under  objectives. 


Sub-project  IV:  Dynamics  of  Antibody  Production 

Principal  Investigator:  Miss  Rose  Lieberman 

Other  Investigators:  Mr.  William  Humphrey 
Mrs.  Jocelyn  Blakely 

Man  Years  (calendar  year  1961): 
Total:        1,4 
Professional:   0.4 
Other:         1.0 


Serial  No.  NIAID  -  17(c) 
Project  Description:  \- 

Objectives; 

1,  Study  of  the  dynamics  of  antibody  production  in  ascitic 
fluid  of  individual  mice. 

2.  Studies  of  antibody  titer  in  ascitic  fluid  of  immunized 
inbred  mice  of  different  strains  following  primary  and  secondary 
immunization. 

Methods  Employed  &  Major  Findings: 

The  incidence  of  ascites  and  the  amount  of  ascitic  fluid  produced 
in  17  different  strains  of  mice  were  recently  reported  by  this  laboratory. 
The  information  derived  from  these  investigations  permit  the  selection 
of  mouse  strains  where  dynamics  of  antibody  production  utilizing  purified 
antigens  may  be  studied.  Mice  with  ascites  induced  by  paraffin-oil 
adjuvants  may  be  immunized  with  antigens  of  high  specificity  and  the 
total  amount  of  antibody  as  well  as  its  course  of  production  can  be 
determined  in  individual  mice  employing  quantitative  procedures  for 
measuring  antibody. 

Significance  to  Microbiological  Research: 

Dj'namics  of  antibody  production  in  the  mouse  is  unknown.   In 
order  to  assess  the  effect  of  various  types  of  neoplasms  on  immune 
processes  and  also  to  determine  the  course  of  antibody  production  in  the 
normal  mouse  these  studies  must  be  done. 


Part  B  included:        Yes  /X/ 
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Part  B.  Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.   Lieberman,  Ro,  Mantel,  N.,  and  Humphrey^  W,^  Jr.:  Ascites 
Production  in  17  Mouse  Strains,  Proc.  Soc,  Exper .  Biol,  and 
Med.   107.:  163-165,  1961. 
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Part  A 

Project  Title:   Enteric  Diseases 

Principal  Investigator:   Dr.  Bayard  S.  Tynes 

Other  Investigators:   Dr.  John  P.  Utz 

Cooperating  Unit:   None 

Man  Years  (Calendar  year  1961): 

Total:  0.3 
Professional:  0.3 
Other: 

Project  Description: 

Objectives : 

Basic  studies  of  the  etiology^  pathogenesis  and  immunology 
of  the  Salmonella  carrier  state: 

1.  An  evaluation  of  antibiotic  and/or  surgical  therapy. 

2.  An  evaluation  of  therapy  failures  with  regard  to  possible 
gallbladder  and  hepatic  stones,  protoplast  formation  by  the  Salmonellae, 
avascular  scars  in  the  liver  and  host  response.   Clinical  studies 
include  the  evaluation  of  a  new  semisynthetic  penicillin,  antibiotic 
levels  in  the  bile,  and  biopsy  specimens  of  the  liver  for  culture. 

Methods  Employed: 

1.  Cultures  of  the  feces,  duodenal  aspirate,  urine,  sputum 
and  biopsy  material. 

2.  Antibiotic  sensitivity  studies. 

3.  Cholecystectomy. 

A.      Liver   Biopsy   for   routine   and  L-form  culture,    and  histology. 
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5.   Immunologic  survey. 


6.  Immunofluorescent  studies  of  all  surgical  material  from 
these  patients. 

7.  In  vitro  studies  utilizing  the  stones  of  carriers  removed 
at  cholecystectomy. 

Patient  Material  and  Major  Findings; 

Studies  thus  far  indicate  that  carriers  without  gallstones  may 
be  cured  by  antibiotics  alone;  those  with  stones  may  be  cured  by 
cholecystectomy  alone  in  707o  and  by  cholecystectomy  and  antibiotics 
combined  in  90-100%.   In  vitro  studies  show  the  infected  gallstone 
impermiable  to  antibiotics.   Treatment  of  26  Salmonella  carriers  has 
been  reported.   These  studies  were  presented  at  the  Regional  Meeting 
of  the  Am.  Coll.  of  Phys,  November  18,  1961,  and  have  been  submitted 
to  the  ACP  meeting  in  Philadelphia. 

Significance  to  Microbiological  Research: 

Each  state  in  this  area  lists  over  100  typhoid  carriers.   The 
spread  of  typhoid  is  primarily  from  carriers.   Over  300  cases  of 
Salmonellosis  were  attributed  to  our  26  carriers.   An  evaluation  of 
therapy  is  needed. 

Proposed  Course  of  Pro.iect; 

To  continue  as  outlined  under  Objectives. 


Part  B  Included:      No 
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Part  A 


Project  Title:   Clinical  Investigations  on  Helminthic  Diseases 

Principal  Investigator:   Henry  K.  Beye 

This  project  has  been  discontinued  due  to  transfer  of  principal 
investigator.   (See  Sub-project  A^  Serial  No.  NIAID  -  20(c).) 
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1.  LCI 
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Service 
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Individual  Project  Report 
Calendar  Year  1961 


Part  A: 


Project  Title:   Clinical  Investigations  in  Protozoan  Infections  and 
Diseases: 

Subproject  A  -  Investigations  on  Parasitic  Infections  &  Diseases  of  Man 

Principal  Investigator:   Dr.  H.  K.  Beye 

Other  Investigators:   Dr.  S.  F.  Kuvin,  Dr.  Robert  Coatney,  Dr.  George 
Burton,  Dr.  B.  B.  G.  Nehaul,  Dr.  L,  C.  Mootoo, 
Dr.  John  Tobie,  Dr.  Steven  Schenker,  Dr.  Morton 
Getz  and  Joan  Gurian,  Elizabeth  Guinn  and  Deaner 
F.  Lawless. 

Cooperating  Units   :   LCI  -  NIAID 
LPC  -  NIAID 

U,  S.  Administration  for  International  Development 
(AID),  Georgetown,  British  Guiana  Pan  American 
Health  Organization 

Man  Years  (Calendar  year  1961) 
Total:   3.6 
Professional:   2.1 
Other:   1.5 

Project  Description:  '  ■  ' 

The  activities  described  are  those  of  interest  to  the  principal 
investigator  before  transferring  to  MARU  in  April,  1961,  and  in  which 
there  was  a  "carry  over"  after  his  association  with  MARU,   This  project 
report  is  thus  a  record  of  a  transitional  period,  representing  a  termi- 
nation of  old  activities  and  the  beginning  of  new  ones  in  these  areas 
of  research  interest. 

Objectives; 

For  Parasitic  Diseases: 

1.  To  develop  Improved  diagnostic  techniques; 

2.  To  understand  host-parasite  relations; 

3.  To  describe  more  accurately  disease  associated  with  protozoa 
and  helminths; 
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4.   To  elucidate  the  epidemiology  of  these  infections  and  diseases. 
Methods  Employed; 

1.  Patient  procurement  through:   a)  physician  referrals; 

b)  screening  of  U.  S.  State  Department  employees  and  other  suitable 
groups;  and  c)  study  of  inmate  volunteers. 

2.  Routine  laboratory  and  specialized  techniques. 

3.  Consultant  and  directive  services  to  countries  such  as 
British  Guiana. 

Major  Findings; 

Filariasis; 


1.  Microfilariae  of  Wuchereria  bancrofti  in  heparinized  blood 
remain  viable  for  as  long  as  23  months  when  stored  at  -22°C. 

2.  Filariasis  is  a  major  health  problem  in  British  Guiana.   Much 
has  already  been  learned  of  its  epidemiology  within  the  past  year.   Sug- 
gestive evidence  indicates  that  chymotrypsin  may  be  partially  effective 
in  reducing  the  lymphoedema  of  elephantiasis,  although  these  results 
will  not  be  evaluated  until  later  this  calendar  year. 

Malaria: 


1.   In  a  continuation  of  the  study  of  human  volunteers  infected 
with  Plasmodium  cynomolgi  bastianellii  reported  last  year,  much  new 
basic  clinical  pathological  data  on  these  infections  in  man,  as  well  as 
infections  with  P_j_  vivax  has  been  documented. 

Amebiasis : 


1.   Through  an  analysis  of  our  experience  with  more  than  5000 
State  Department  employees,  epidemiologic  and  clinical  data  concerning 
infection  with  Entamoeba  histolytica  and  resulting  disease  among  this 
population  group  has  been  made  available. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  results  of  the  research  in  filariasis  and  amebiasis  contribute 
to  our  understanding  of  these  common  infections  among  the  world  popula- 
tion, while  the  observations  on  the  viability  of  microfilariae  is  impor- 
tant to  workers  in  biochemistry,  physiology  and  parasitology. 

The  recent  demonstration  of  the  possibility  of  simian  malaria  con- 
tributing toward  human  disease  makes  these  studies  especially  significant, 
In  addition,  new  information  has  been  gained  on  the  human  host  responses 
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to  vivax  malaria.   The  assessment  of  the  significance  of  these  findings 
must  await  future  study. 

Proposed  Course  of  the  Project; 

These  specific  interests  will  undoubtedly  take  different  direc- 
tions and  emphasis  as  they  are  adapted  to  the  capabilities  and  facilities 
at  MARU.   At  the  same  time,  work  in  this  area  will  undoubtedly  continue 
in  LCI  and  other  laboratories  in  Bethesda. 


(See  following  subproject) 


Part  B  included    Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  B:     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Beye,  Henry  K.:  Filariasis,  Cyclopedia  of  Medicine,  Vol.  X, 
pp.  340-344E,  1961. 

2.  Beye,  Henry  K.,  Getz,  Morton  E.,  Coatney,  G.  Robert,  Elder, 
Harvey  A.,  and  Eyles,  Don  E.:   Simian  malaria  in  man.   Ameri- 
can Journal  of  Tropical  Medicine  and  Hygiene,  Vol.  10,  No.  3, 
pp.  311-316,  May  1961. 

3.  Beye,  Henry  K.:  Helminthic  diseases  and  anthelminthic  drugs. 
Clinical  Proceedings  of  the  Childrens  Hospital,  1961. 

4.  Beye,  Henry  K.,  and  Lawless,  Deaner.:  Viability  of  microfil- 
ariae of  Wuchereria  bancrofti  when  stored  at  -20°C.  Journal 
of  Experimental  Parasitology,  in  press  or  published  Fall 

of  1961. 

Honors  and  Awards  relating  to  this  project: 

L.   Kuvin,  S.  F.,  Beye,  H.  K.,  Stohlman,  F.,  Jr.,  Contacos,  P.  C, 
Coatney,  G.  R.:  Clinical  manifestations  and  physiological 
responses  in  Sporozoite-induced  infections  in  human  volunteers.: 
Presented  to  American  Society  of  Tropical  Medicine  and  Hygiene, 
November,  1961. 

2.  Beye,  H.  K.,  and  Tobie,  John.:  Fluorescence  of  tetracyclines 
in  filarial  worms  and  other  parasites.:  Presented  to  the 
Pacific  Science  Congress,  Honolulu,  August,  1961. 

3,  Beye,  Henry  K.,  and  Gurian,  Joan.   The  epidemiology  and  con- 
trol of  filariasis  (Wuchereria  bancrofti  and  Brugia  malayi) 
working  paper  for  W.H.O.  Expert  Committee  on  Filariasis, 
Geneva,  July,  1961. 


':  7 


Serial  No.  NIAID  -  20  (c) 
Part  A:  "'.'■■-■:  :/"-■'•■'--•/"■.;■.' 

Subproject  B:   Clinical  and  Physiological  Investigations  in  Normal  Volun- 
teers Infected  with  Simian  and  Human  Malarias. 

Principal  Investigators:   Sanford  F.  Kuvin,  John  E.  Tobie,  G.  Robert 

Coatney  and  Henry  K.  Beye 

Other  Investigators:      Deaner  Lawless,  Charles  B.  Evans  and  Eliza- 
beth Guinn 

Cooperating  Units:        Laboratory  of  Immunology,  NIAID 

Laboratory  of  Parasitic  Chemotherapy,  NIAID 

(Coatney  and  Contacos) 
Laboratory  of  Experimental  Pathology,  NIAMD 

(F.  Stohlman) 
Epidemiology  and  Biometry  Branch,  NIAMD 

(  B.  Blumberg) 
Federal  Bureau  of  Prisons     . 

Man  Years  (See  Subproject  A) 

Project  Description:    .  .  '  ■.  • 

Since  April  1960,  a  great  deal  of  emphasis  was  placed  on  clinical 
investigations  associated  with  simian  malaria.   The  fundamental  objec- 
tives in  investigating  this  malaria  have  remained  essentially  the  same 
but  with  greater  activities  of  interest  in  specific  physiological  re- 
sponses.  Little  emphasis  has  been  given  to  the  investigation  of  other 
protozoan  or  parasitic  diseases. 


Objectives: 


1.  Study  the  clinical  manifestations  and  pathological  pro- 
cesses of  simian  malaria  in  man,  and  contrast  them  with 
vivax  infections. 

2.  Better  understand  host  parasite  relationships  as  related 
to  malaria. 

3.  Demonstrate  the  course  of  antibody  production  in  malaria 
utilizing  newer  serological  techniques. 

4.  Investigate  antigenic  relationships  between  the  various 
species  of  human  and  simian  malaria. 

5.  Correlate  altered  protein  patterns  and  antibody  response 
in  malaria. 

6.  Investigate  hematological  and  protein  abnormalities  in 
malaria,  ^  _ 
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7.   Determine  the  environmental  relationship  to  certain  genetic- 
ally controlled  diseases  (haptoglobinemias  and  glucose-6- 
phosphodehydrogenase  deficiencies). 

Methods  Employed. 

Methods  of  patient  procurement  utilized  in  1961  consisted  in  the 
use  of  selected  inmate  volunteers  from  the  Malaria  Project  at  the  Feder- 
al Penitentiary  in  Atlanta,  Georgia  for  study  at  the  Clinical  Center. 
Methods  for  investigation  and  study  of  these  research  candidates  remain 
the  same,  that  is,  close  communication  and  liason  with  the  laboratories 
and  workers  participating  in  these  investigations. 

I ,   Malaria  Studies  in  Normal  Volunteers  -  Clinical  Manifestations  and 
Physiological  Responses  of  Simian  Malaria  in  Man 

Patient  Material  and  Ma.jor  Findings: 

Five  inmate  volunteers  were  experimentally  infected  by  sporozoite 
inoculation  with  Plasmodium  cynomolgi  bastianellii.   The  course  of  their 
infection  was  contrasted  with  two  volunteers  infected  with  the  Venezua- 
len  strain  of  P_j_  vivax.   These  studies  have  revealed  the  following:   The 
group  of  patients  infected  with  P^  c_^  bastianellii  demonstrated  a  pre- 
patent  period  of  9-15  days,  an  incubation  period  of  10-17  days,  with  the 
duration  of  their  febrile  illness  lasting  8-12  days.   The  maximum  para- 
site density  in  this  group  of  patients  was  1100  parasites/cmm.   The  pa- 
tients infected  with  _P_^  vivax  demonstrated  a  prepatent  period  of  14  days, 
with  an  incubation  period  of  15  days.   The  duration  of  their  febrile  ill- 
ness was  19  days,  with  the  maximum  parasite  density  controlled  to  16,770 
parasites/cmm.   Both  groups  of  patients  exhibited  tertian  fever  patterns, 
but  with  the  fever  rising  higher  and  lasting  longer  in  the  T_^   vivax 
infected  patients.   Headache,  abdominal  pain,  and  hepatosplenomegaly  were 
prominent  in  the  P.  c.  bastianellii  infections.   Generalized  malaise, 
anorexia,  weight  loss,  and  shaking  chills  were  pronounced  in  the  P^  vivax 
infected  volunteers.   Significant  laboratory  findings  in  both  groups  of 
patients  were  anemia,  leukopenia,  thrombocytopenia,  an  elevated  erythro- 
cyte sedimentation  rate,  and  shortened  survival  time  of  chromium^l 
labeled  red  blood  cells.   The  group  infected  with  P^  vivax  demonstrated  a 
moderately  severe  anemia  with  a  depressed  reticulocyte  response  in  compar- 
ison to  the  group  infected  with  P^  c_^  bastianellii.   Other  positive  find- 
ings were  hypoalbuminemia  and  hypergammaglobulinemia  in  both  infections, 
and  a  fall  in  the  excretion  of  17-hydroxycorticosteroid  hormone  in  three 
of  the  five  volunteers  infected  with  P_^  c_^  bastianellii. 

In  general,  the  illness  produced  in  man  by  this  strain  of  monkey 
malaria  appears  less  severe  than  that  produced  by  vivax  malaria,  although 
its  severity  is  out  of  proportion  to  the  numbers  of  parasites  found  in 
the  blood. 
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II.  Antibody  Production  in  Human  Malaria  as  Determined  by  the  Fluores- 
cent Antibody  Technique. 

Patient  Material  and  Major  Findings: 

No  reliable  serological  test  has  been  available  in  the  past  to 
follow  the  course  of  antibody  production  in  malarial  infections.   The 
indirect  method  of  immunofluorescence  was  utilized  in  this  investigation 
to  study  antibody  response  to  sporozoite-induced  _P^  vivax  infections  in 
normal  human  volunteers. 

Blood  films  containing  P^  vivax  were  used  as  the  antigen^  dehemo- 
globinized  in  0.1%  HCl,  and  rinsed  in  distilled  water  and  saline.   The 
serum  tested  for  antibody  was  applied  to  the  slide^  allowed  to  react, 
and  the  slide  washed  in  saline.   Fluorescein  isothiocyanate  conjugated 
horse  anti-human  globulin  was  applied;,  the  slide  washed  in  saline,  and 
the  preparation  examined  with  fluorescence  microscopy. 

Malaria  antibody  was  demonstrated  about  three  weeks  after  infec- 
tion, and  has  persisted  thus  far  for  135  days.   Antibody  production 
closely  followed  the  appearance  of  parasites  in  the  blood  and  high  anti- 
body titers  persisted  for  about  65  days  after  infection,  when  they  grad- 
ually began  to  fall. 

These  results  suggest  that  this  method  of  serologic  testing  is 
specific  and  provides  a  sensitive  means  of  titrating  antibody  produced 
in  malarial  infections. 

III.  The  Relationship  Between  Malaria  Antibody  Production  as  Determined 
by  the  Fluorescent  Antibody  Technique  to  Serum  Gamma  Globulin  Con- 
centrations in  Normal  Volunteers  Infected  by  Sporozoite  Innocula- 
tion  with  P.  vivax  and  the  B  Strain  of  P.  cynomolgi. 

Patient  Material  and  Major  Findings: 

Four  inmate  volunteers  were  experimentally  infected  by  sporozite 
inoculation  with  the  Chesson  and  Venezualen  strains  of  P_^  vivax,  and 
five  inmate  volunteers  similarly  infected  with  the  B  strain  of  JPj_  cyno- 
molgi.  The  course  of  malaria  antibody  was  followed  using  the  indirect 
fluorescent  antibody  technique,  and  the  production  of  gamma  globulin 
determined  by  electrophoretic  analysis  of  their  serum  proteins.   The 
results  of  these  studies  have  revealed  the  following  observations.   The 
volunteers  infected  with  P_j^  vivax  first  demonstrated  antibody  between 
the  15th  and  the  23rd  day  after  infection.   Maximum  antibody  titers  of 
1:320  and  1:5120  were  reached  35  to  A2  days  after  infection,  and  malaria 
antibody  has  persisted  in  their  sera  for  as  long  as  119  days.   Four  of 
the  five  patients  infected  with  the  B  strain  of  P_^  cynomolgi  first  demon- 
strated malaria  antibody  in  their  sera  24  days  after  infection.   Maximum 
antibody  titers  of  1:320  to  1:5120  were  reached  31  to  48  days  after  infec- 
tion, and  malaria  antibody  has  been  demonstrated  in  their  sera  for  as  long 
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as  311  days.   All  of  the  infected  volunteers  demonstrated  an  increase 
in  their  gamma  globulin  levels  after  infection.   The  maximum  increase 
in  gamma  globulin  varied  between  O.AO  to  0.88  gms  per  cent,   xhe  maxi- 
mum antibody  titer  tended  to  occur  at  the  same  time  as  the  maximum 
gamma  globulin  rise  x^7ith  a  median  difference  of  two  days. 

These  results  suggest  that  the  raised  gamma  globulin  levels  found 
in  malaria  infections  correlate  with  the  production  of  specific  malaria 
antibody  as  determined  by  the  fluorescent  antibody  technique,  and  that 
the  humoral  element  of  malaria  immunity  is  part  of  the  excess  gamma 
globulin  produced.   Preliminary  studies  suggest  that  there  is  some  form 
of  group  reaction  with  regard  to  the  antigenicity  of  P_j_  vivax  and  the 
B  strain  of  P_^  cynomolgi. 

IV,   Haptoglobin  and  Hematological  Studies  in  Malaria.   Patient  Material 
and  Major  Findings. 

Haptoglobins  are  a  group  of  mucoproteins  belonging  to  the  alpha-2 
proteins  and  characterized  by  their  affinity  for  hemoglobin.   Human  popu- 
lations can  be  divided  into  genetic  haptoglobin  types  termed  1-1,  2-2, 
2-1  dependent  on  their  haptoglobin  patterns.   Among  the  various  pheno- 
types  found,  one  is  located  in  certain  African  populations  where  low  or 
no  serum  haptoglobin  can  be  demonstrated.   The  difference  in  distribution 
of  different  phenotypes  may  be  genetically  determined,  but  may  be  in  part 
due  to  environmental  forces,  such  as  malaria.   Reports  have  been  published 
of  low  haptoglobin  levels  in  hemolytic  anemias,  and  we  have  studied  the 
haptoglobin  level  and  life  span  of  red  blood  cells  infected  with  the  B 
strain  of  Plasmodium  cynomolgi  and  Plasmodium  vivax  in  normal  volunteers 
in  an  effort  to  further  describe  the  pathogenesis  of  the  different  pheho- 
typic  haptoglobin  types.   The  results  of  these  investigations  are  as  fol- 
lows.  Chromium^l  survival  studies  in  the  five  patients  infected  with  the 
B  strain  of  P_^  cynomolgi  demonstrated  a  shortened  half  time  of  15  to  18 
days,  while  in  the  two  vivax  infected  volunteers  the  half  time  was  4  days. 
These  findings  suggest  that  the  primary  factor  responsible  for  the  anemia 
in  these  diseases  is  hemolytic.   Concomitent  with  the  fall  in  hemoglobin, 
there  was  a  fall  in  haptoglobin  up  to  100  ragm  per  cent.   During  the  per- 
iod of  clinical  recovery  from  malaria,  an  increase  in  serum  haptoglobin 
levels  toward  normal  took  place.   These  findings  suggest  that  the  hemo- 
lytic anemia  associated  with  malaria  may  be  responsible  for  some  of  the 
phenotypes  found  in  certain  population  groups  where  malaria  is  endemic. 

Significance  to  Bio-Medical  Research: 

New  reservoirs  of  human  malaria  have  definitely  been  elucidated 
which  may  have  great  significance  in  terms  of  world-wide  malaria  eradi- 
cation.  These  investigations  have  served  to  further  characterize  the 
pathophysiological  responses  of  simian  malaria  in  man,  and  to  more  ade- 
quately understand  the  pathogenesis  of  malaria,  including  other  human 
forms.   This  and  other  simian  malarias  will  provide  a  useful  tool  in 
other  studies  in  malaria.      .  ,, 
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The  fluorescent  antibody  technique  has  been  successfully  used  to 
follow  the  course  of  antibody  production  in  normal  volunteers  infected 
with  human  and  simian  strains  of  malaria.   This  method  has  shown  itself 
to  be  specific  and  sensitive  in  studying  antibody  production  in  malaria 
and  should  prove  of  considerable  value  in  epidemiological  studies  and 
eradication  programs.   Our  present  investigations  suggest  that  the  raised 
gamma  globulin  levels  found  in  malarial  infections  correlate  with  the  pro- 
duction of  malaria  antibody,  and  that  the  humoral  element  of  malaria 
immunity  is  a  part  of  the  excess  gamma  globulin  formed.   The  haptoglobin 
abnormalities  demonstrated  in  malaria  have  correlated  with  the  hemolytic 
anemia  produced,  and  have  demonstrated  the  environmental  effect  of  malaria 
on  this  genetic  polymorphism. 

Proposed  Course  of  Project: 

It  is  anticipated  that  additional  investigations  involving  the 
use  of  inmate  volunteers  infected  with  human  and  simian  malarias  will 
be  carried  out  at  the  Clinical  Center.   Studies  of  cross  immunity  between 
the  simian  malarias  and  the  human  malarias  are  programed.   The  course  of 
antibody  production  in  various  simian  and  human  malarias  will  be  followed 
and  correlated  with  the  associated  changes  in  serum  protein  patterns. 
The  relationship  of  antibody  titer  to  various  types  of  antimalarial  chemo- 
therapy and  to  the  height  of  parasitemia  will  also  be  under  investigation. 
The  environmental  effects  of  malaria  on  haptoglobin  phenotypes  will  con- 
tinue to  be  investigated,  and  it  is  anticipated  that  studies  relating  ma- 
laria immunity  to  sickle  cell  disease  and  glucose-6-phosphodehydrogenase 
deficiency  will  be  undertaken.   The  project  in  the  clinical  investigation 
of  simian  malaria  in  man  is  one  aspect  of  an  intensive  program  of  investi- 
gating the  role  of  simian  malaria  in  the  epidemiology  of  human  malarias  co- 
ordinated through  the  Laboratory  of  Parasitic  Chemotherapy. 


Part  B  included    Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  B    Honors^  Awards^  and  Publications 

1.   Kuvin^  Sanford  F.^  Tobie,  John  E..  Evans,  Charles  B.,  Coatney, 
G.  Robert,  and  Cantacos  Peter  C:   Antibody  production  in  human 
malaria  as  determined  by  the  fluorescent  antibody  technique. 
Science;   In  press. 
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1.  LCI 

2.  Pediatric  Service 

3.  Bethesda,  Maryland 
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Individual  Project  Report 

Calendar  Year  1961 


Part  A. 


Project  Title:   Cystic  Fibrosis  of  the  Pancreas 

Principal  Investigator:   Dr.  Phillip  Fireman 

Other  Investigators:   Dr.  George  T.  Bryan  (to  6/30/61) 

Dr.  Richard  C.  Adler  (from  7/1/61) 
Dr.  David  J.  Lang  (from  7/1/61) 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961): 
Total:         1.5 
Professional:   1.5 
Other: 

Project  Description: 

Ob  jectives; 

1.  To  study  the  microbial  flora  in  patients  with  cystic 
fibrosis  of  the  pancreas. 

2.  To  evaluate  the  role  of  staphylococcal  immunology. 

3.  To  evaluate  the  effect  of  certain  antibiotic  agents  on 
the  bacterial  flora  of  the  respiratory  tract. 

Patient  Material : 


Children  with  proven  cystic  fibrosis  of  the  pancreas  who  are 
being  followed  regularly  in  this  clinic.  .  ' 

Major  Findings; 

The  major  findings  are  limited  to  the  study  of  the  microbial  flora 
in  patients  with  cystic  fibrosis  of  the  pancreas.   These  would  indicate 
that  children  with  this  disease  have  a  relatively  stable  bacterial  flora 
in  spite  of  continuous  therapeutic  antibiotic  therapy. 

Proposed  Course  of  Study: 

This  program  will  be  discontinued  as  opportunity  permits. 
Part  B  included:  No/X/  ..  >, 
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1.  LCI 

2.  Biochemistry  &  Immunochemistry 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A 


Project  Title:   Basic  Biochemical  Studies 

Principal  Investigator:   Dr.  Harry  G.  Steinman 

Other  Investigators:   Dr.  Michael  Brandriss 
Miss  Emmy  Lou  Denny 

Man  Years  (Calendar  Year  1961) 
Total:   2.8 
Professional:   1.0 
Other:   1.8 

Project  Description:  _  .   ■ 

Objectives; 

The  original  program  on  the  biochemistry  of  pathogenic  micro- 
organisms has  developed  in  two  directions.   The  first  aspect  deals 
with  penicillinase  both  as  the  basis  for  the  natural  resistance  of 
certain  strains  of  pathogenic  staphylococci  and  as  an  inducible  enzyme. 
The  second  aspect  deals  with  examining  the  manifold  reactivities  of 
penicillin  ranging  from  microbiologic  to  pharmacologic  and  correlating 
them  with  chemical  structure. 

Methods  Employed;  /-[','. 

I.   Penicillinase 

1)  Nature  of  penicillin  resistance 

The  role  of  penicillinase  in  the  resistance  of  Staphylo- 
coccus aureus  is  being  investigated  under  a  variety  of  con- 
ditions . 

2)  Induced  enzyme  formation 

Penicillinase-producing  staphylococci  are  stimulated  to 
form  increased  amounts  of  enzyme.   The  mechanism  of  this 
reaction  is  under  investigation. 
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3)  Penicillinase  as  a  protein 

Penicillinase  in  S_^  aureus  is  an  intracellular  enzyme. 
The  characteristics  of  this  protein  are  being  compared 
with  the  corresponding  enzyme  from  Bacillus  cereus  where 
it  is  largely  excreted  as  an  extracellular  enzyme. 

II.  Penicillin 

The  following  biologic  activities  are  being  determined  with 
a  series  of  penicillins  with  different  chemical  structures  in 
order  to  determine  the  effect  of  chemical  modifications: 

1)  Microbiologic  Activities 

a.  Antibiotic  Activity 

b.  Cell-wall  Binding  "  .  ■ 

2)  Biochemical  Activities 

a.  Induced  Enzjmie  Formation 

b.  Reactivity  to  Penicillinase 

c.  Stability  to  Acid 

3)  Pharmacologic  Activities 

a.  Serum  Protein  Binding 

b.  Immunologic  Responses 

Major  Findings:  ■..■'■■ 

The  isolation  of  cell-free  staphylococcal  penicillinase  in  this 
Laboratory  has  been  instrumental  in  the  rapid  evaluation  of  the  many 
new  penicillins  now  available  as  the  result  of  the  isolation  of  6-amino- 
penicillanic  acid,  the  precursor  of  penicillin.   These  findings  have 
been  described  in  a  number  of  papers  which  have  appeared  in  the  past 
year. 

Some  of  the  factors  governing  the  induced  formation  of  penicil- 
linase by  staphylococci  have  been  described  in  a  published  report. 

Significance  to  Medical  Research: 

The  emergence  of  2 ,6-dimethoxyphenyl  penicillin  as  the  standard 
form  of  therapy  at  this  time  for  penicillin-resistant  staphylococcal 
infections  reflects  the  validity  of  the  microbiologic  and  biochemical 
data  obtained  in  our  laboratory.   Some  of  our  findings  were  among  the 
first  to  be  published  on  this  new  penicillin.   Similar  pioneer  studies 
have  been  made  on  methyl-phenyl-isoxazolyl  penicillin,  a  penicillin  not 
yet  cleared  by  the  FDA  but  which  promises  to  be  of  great  usefulness  as 
a  penicillinase-resistant  penicillin  which  is  effective  when  taken 
orally,  and  on   -amino  benzylpenicillin,  another  new  type  of  penicil- 
lin with  antibiotic  activities  against  gram-negative  organisms  as  well 
as  gram-positive  organisms.   The  integration  of  the  findings  from  the 
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basic  laboratory  studies  and  from  the  clinical  investigations  have 
established  this  Laboratory  as  an  important  center  in  the  evaluation 
of  the  new  penicillins. 

Proposed  Course  of  Project;  - 

Continuation  of  this  integrated  effort  together  with  cooper-  ■ 
ative  studies  with  the  Laboratory  of  Immunology  promises  to  furnish 
fundamental  concepts  in  the  mechanism  of  penicillin  action  in  man, 
where  it  is  exposed  to  a  variety  of  competitive  forces  and  where, 
although  non-toxic  per  se ,  it  occasionally  acts  as  an  allergenic  hap- 
tene  with  severe  consequences. 


Part  B  included    Yes 
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PHS-NIH 
Individual  Project  Report  •  .- 

Calendar  Year  1960 

Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Steininan,  H.  G.:  Factors  modifying  induced  formation  of  penicil- 
linase in  Staphylococcus  aureus .   J.  Bact.  81:  895-902,  1961. 

2.  Steinman,  H.  G.:  A  biochemical  comparison  of  6-aminopenicillanic 
acid,  benzylpenicillin,  and  2 , 6-dimethoxyphenylpenicillin.   Proc. 
Soc.  Exp.  Biol.  Med.  106:  227-231,  1961. 

3.  Steinman,  H.  G.:  Biochemical  studies  on  6-aiiiino-penicillanic  acid, 
benzyl  penicillin,  and  2, 6-dimethoxyphenyl  penicillin.   In  A  Sym- 
posium on  the  New  Dimethoxyphenyl  Penicillin  -  Early  Laboratory 
and  Clinical  Experiences  with  Particular  Reference  to  Resistant 
Staphylococcal  Diseases  held  Sept.  7,  1960,  at  the  State  Univ.  of 
N.  Y.,  Paul  A.  Bunn  (Ed.),  Syracuse  Univ.  Press,  1961,  pp.  17-25. 

4.  Steinman,  H.  G.:   Preparation  of  cell-free  extracts  of  staphylo- 
coccal penicillinase.   J.  Bact.,  V82,  pp.  620-621,  1961. 

5.  Steinman,  H.  G.:   A  comparison  of  the  biochemical  activities  of 
6-aminopenicillanic  acid,  benzylpenicillin,  2, 6-dimethoxyphenyl 
penicillin,   -phenoxyethylpenicillin,  and  phenoxymethyl  penicillin. 
In  Gray,  P.  (Ed,);  Antimicrobial  Agents  Annual-1960.  New  York, 
Plenum  Press  1961,  pp.  256-263. 

6.  Knight,  V.,  Bunn,  P.  A.,  Steinman,  H.  G.,  and  Fireman,  P.:  A  new 
penicillin  derivative  resistant  to  penicillinase,  dimethoxyphenyl 
penicillin.  A  Combined  Clinical  Staff  Conference  of  the  National 
Institutes  of  Health.   Antibiotics  6c  Chemotherapy  11:  537-554,  1961. 

Honors  and  Awards  relating  to  this  project: 

1.   Steinman,  H.  G.:   The  biochemical  basis  for  the  efficacy  of  2, 6-di- 
methoxyphenyl penicillin  against  penicillin-G-resistant  Staphylo- 
coccus aureus.   Presented  at  42nd  Annual  Session  of  American  Col- 
lege of  Physicians,  May  8-12,  1961,  Miami,  Florida,  by  invitation. 
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Part  A 


Project  Title:   Systemic  fungal  disease 

Principal  Investigator:   Dr.  John  P.  Utz 

Other  Investigators:   Dr.  Bayard  S.  Tynes ,  Dr.  John  E.  Bennett, 
Dr.  Michael  Brandriss,  Dr.  William  Butler, 
Dr.  George  Hill,  Dr.  Howard  Kravetz, 
Dr.  Vincent  Andriole  and  Margret  Huber. 

Cooperating  Units:   Laboratory  of  Infectious  Diseases,  NIAID-76-B. 

Man  Years  (calendar  year  1961): 
Total:        3.5 
Professional:  3.3 
Other:        0.2      . 

Project  Description: 

Objectives; 

1.  To  study  diagnosis,  pathogenesis  and  natural  course  of 
systemic  fungus  infections. 

2.  To  study  the  problem  of  fungus  disease  due  to  overgrowth 
during  antibiotic  and  steroid  treatment. 

3.  To  evaluate  new  agents  in  antibiotic  and  chemotherapeutic 
treatment  of  systemic  fungus  infections. 

4.  To  set  up  means  of  measuring  blood  levels  of  new  antifungal 
agents  and  to  study  acute  and  long  term  toxic  effects  of  the  drugs. 

5.  To  study  various  immunologic  aspects  of  this  group  of 
diseases. 

Methods  Employed: 

Patients  with  suspected  fungal  infections  are  studied  diagnos- 
tically  using  the  skin  test,  serologic,  histologic,  and  cultural  methods, 
Family  contacts  are  similarly  investigated  and  environmental  studies 
undertaken,  when  indicated.   Infecting  fungi  from  such  patients  are 
screened  for  sensitivity  against  a  considerable  number  of  chemothera- 


peutic  or  antibiotic  agents  and  therapy  is  undertaken  after  such 
studies  and  where  clinically  advisable. 

Drugs  are  screened  for  activity  against  an  organism  isolated 
from  a  patient  by  _in  vitro  methods.   Promising  drugs  are  then  tested 
in  animals  for  acute  and  long-term  toxicity  and  for  therapeutic 
effectiveness. 

New  methods  are  being  developed  for  determining  serum  drug 
levels,  rates  of  excretion  of  drug,  and  ^  vitro  screening  of  drugs. 

Patient  Material  and  Major  Findings; 

1.  New  patients  admitted  for  study  this  year  include  those 
with  histoplasmosis  (8),  cryptococcosis  (12),  blastomycosis  (6), 
sporotrichosis  (1)  and  phycomycosis  (1). 

2.  The  studies  of  renal  function  in  patients  before,  during 
and  after  amphotericin  have  been  concluded  and  a  paper  describing  this 
investigation  has  been  accepted  for  publication. 

3.  Studies  have  been  instituted  to  define  the  mechanisms  in- 
volved in  the  serum  hypokalemia  that  occurs  generally  with  amphotericin 
therapy.   The  pathology  of  the  kidneys  of  patients  and  animals  will 
also  be  studied  more  intensively. 

4.  Radioactive  iron  and  chromium  tagged  erythrocyte  techniques 
have  been  used  in  a  study  of  the  anemia  that  similarly  accompanies 
amphotericin  therapy.   One  or  two  additional  patients  are  needed  to 
complete  this  study. 

5.  The  investigation  of  therapeutic  and  other  effects  of  the 
new  antibiotic  X-5079C  (Ro-2-7758)  have  been  published  in  a  series  of 
six  articles.   The  distribution,  excretion  and  fate  of  this  antibiotic 
are  matters  of  continuing  study  in  additional  patients. 

6.  The  extensive  review  of  Candida  endocarditis  based  in  part 
on  studies  of  6  patients  here  has  been  accepted  for  publication. 

7.  With  the  use  of  the  "double  blind"  technique  various  drugs 
including  doses  of  corticosteroids,  acetyl  salicylic  acid,  and  diphen- 
hydramine are  being  tested  for  their  ability  to  lessen  amphotericin 
side  effects,  serious  impediments  at  present  to  the  successful  treat- 
ment of  the  systemic  mycoses.   Over  400  treatments  have  been  studied 
thus  far.   With  lower  doses  of  steroid  the  frequency  of  reactions  was 
reduced  only  minimally  (from  807o  of  injections  to  607o)  . 

8.  The  clinical  and  laboratory  aspects  of  histoplasma  menin- 
gitis are  being  analyzed  in  the  5  adult  patients  studied  here  over  the 
past  few  years.   This  manifestation  is  considered  either  unique  or, 
more  likely,  rarely  recognized  since  it  has  been  reported  previously 
in  only  2  patients  (children). 

^■.r  ■  ■  • 


9.  The  impact  of  amphotericin  B  in  the  treatment  of  crypto- 
coccal  meningitis  is  being  assessed  in  the  35  cases  of  disease  studied 
here.   Analysis  of  these  patients  reveals  that  the  poorest  response  to 
therapy  occurs  in  those  patients  with  an  underlying  disease  such  as 
diabetes,  Hodgkirfs  disease  or  in  those  patients  on  corticosteroid  treat- 
ment.  Relapse  occurs  in  approximately  157o  of  treated  cases  and  oddly 
does  not  seem  related  to  total  dosage  previously  administered  or  to 
underlying  disease  such  as  the  above. 

10.  A  study  of  the  oral  administration  of  the  present  form  of 
amphotericin  has  been  completed  and  published.   Despite  the  excellent 
results  of  such  therapy  in  animals  the  drug  by  this  route  was  poorly 
tolerated  in  every  patient  studied.   Nausea,  vomiting  and  diarrhea 
were  so  severe  as  to  preclude  adequate  absorption  of  the  antibiotic. 
In  only  a  few  patients  were  effective  blood  levels  achieved  and  even 
then  only  with  100  times  the  dosage  effective  by  the  intravenous  route. 
A  good  part  of  this  toxicity  should  be  blamed  on  the  desoxycholate 
component  of  the  solubilized  drug  as  pure  amphotericin  is  well 
tolerated  orally. 

11.  Although  2  of  the  first  3  cases  of  histoplasmosis  reported 
by  Darling  had  gastrointestinal  lesions  the  role  of  this  common  infec- 
tion in  ulcerative  disease  of  the  mouth  and  bowel  has  been  undoubtedly 
overlooked.   The  records  of  patients  here  with  this  manifestation  of 
infection  are  being  analyzed  in  an  attempt  to  uncover  characteristic 
clinical  features  which  might  lead  to  more  frequent  recognition. 

Significance  to  Microbiological  Research; 

The  group  of  fungus  diseases  under  study  is  poorly  understood; 
there  is  no  uniformly  successful  treatment.   Apparently,  certain  of 
them,  such  as  histoplasmosis,  are  being  recognized  as  quite  prevalent; 
others  such  as  candidiasis  create  problems  by  the  very  ubiquity  of  the 
organism,  which  may  grow  more  abundantly  and  cause  systemic  disease  in 
the  presence  of  most  antibiotics  and  steroids,  creating  serious  and 
extensive  clinical  problems. 

Proposed  Course  of  Project; 

To  proceed  as  outlined  under  "Objectives"  and  "Methods." 


Part  B  included:   Yes 
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Calendar  Year  1961 


Part  A 


Project  Title:   Sarcoidosis 

Principal  Investigator:   Dr.  Sheldon  M.  Wolff 

Other  Investigators:   Dr.  Thomas  R.  Gate 

Dr.  Howard  C.  Goodman,  LI,  NIAID 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 
Total:         .25 
Professional:   .25 
Other: 


Project  Description: 

Ob  jectives ;  _ 

1.  To  study  a  small  select  group  of  patients  with  active 
disease  to  ascertain  the  effects  of  the  antimalarial  drugs  on  sarcoidosis, 

2.  To  better  define  some  of  the  immunologic  phenomena  that 
occur  in  this  disease. 

Methods  Employed: 

Patients  are  subjected  to  a  series  of  clinical  studies  according 
to  a  protocol.   Standard  immunologic  techniques  such  as  immuno-electro- 
phoresis,  serology,  antibody  titers  following  antigenic  stimuli  and 
others  will  be  employed. 

Patient  Material: 

Most  patients  are  followed  in  the  out-patient  clinic  of  the 
Clinical  Center,  but  when  necessary  are  admitted  to  the  hospital. 

Major  Findings; 

The  project  is  in  an  early  phase,  but  thus  far  it  would  appear 
that  hydroxychloroquin  is  having  a  beneficial  effect  in  a  few  patients. 
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Significance  to  the  Program  of  the  Institute; 

A  small,  but  well-studied  group  of  patients  with  this  poorly 
understood  disease,  may  help  to  clarify  some  of  the  clinical  and 
immunologic  phenomena  that  occur.   Any  advance  in  therapy  will  be  of 
significance. 

Proposed  Course  of  Project; 

Since  this  project  is  just  now  beginning,  it  will  follow  the 
course  as  outlined  above. 


Part  B  included:       No  /X/ 
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Part  A. 

Project  Title:   Pyelonephritis 

This  project  has  been  temporarily  inactivated  due  to  lack  of 
investigators.   Project  to  be  reactivated  at  a  proper  time  in  the 
future. 
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Part  A 


Project  Title:   Urinary  Tract  Viruses  .   . 

Principal  Investigator:   Dr.  John  P.  Utz  .  . 

Other  Investigators:   C.  F.  Szwed 

Cooperating  Units:   None  •     ■    .  , 

Man  Years  (calendar  year  1961): 

Total:   0.6 

Professional:   0.6 

Other:   -  ";  .     - 

Project  Description: 

Objectives:  •   •  ■  •    ■ 

1.  To  study  the  urine  of  all  patients  with  viral  infection  for  the 
presence  of  viruses  and  to  study  renal  function  concurrently. 

2.  To  investigate  in  animals  the  effect  on  the  kidneys  of  the  inocu- 
lation of  virus  recovered  from  human  urine. 

3.  To  attempt  to  produce  pyelonephritis  in  animals  by  virus  Inocula- 
tion alone  or  accompanied  by  secondary  physiologic  trauma  or  bacterial 
infection. 

Methods  Employed: 

Clinical  Studies:   Patients  with  a  variety  of  viral  infections  will 
be  studied  intensively. 

Laboratory  Studies:   Tissue  culture  and  animal  inoculation  techniques 
will  be  used.  /','  ■ 

Patient  Material  and  Major  Findings; 

1.  A  joint  study  has  been  underway  with  the  U.  S.  National  Naval 
Medical  Center  studying  a  group  of  24  patients  with  mumps.   Urines  have 
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been  cultured  for  virus,  serum  for  antibody  rise,  and  renal  function  has 
been  determined.   Mumps  virus  has  been  recovered  from  a  patient  as  late 
as  the  seventeenth  day  of  illness.   Cell  culture  techniques  have  proved 
far  superior  to  the  embryonated  hen's  egg  in  isolating  virus.   In  cell 
cultures  a  cytopathic  effect  was  a  more  sensitive  indicator  of  virus 
than  was  hemadsorption.   Hemagglutination  was  present  in  82%  of  cell 
cultures  positive  for  hemadsorption. 

The  clinical  data  in  these  patients  have  not  been  analyzed  as  yet. 

2.   In  continuing  studies  of  Coxsackie  and, ECHO  infections  in  mice 
virus  has  been  cultured  in  titers  of  10   to  10   infectious  particles  per 
gram  of  tissue  and  lesions  have  been  seen  in  the  proximal  convoluted 
tubules.   Fluorescent  antibody  techniques  suggest  localization  of  anti- 
genic (viral)  material  at  this  latter  site.   Antibody  does  not  seem,  how- 
ever, to  be  of  sufficient  strength  to  lead  to  unequivocal  conclusions. 
Studies  are  continuing  in  an  effort  to  produce  more  effective  tagged 
antiserums. 

Significance  to  Microbiological  Research; 

The  recovery  of  a  number  of  viruses  from  the  urine  of  patients 
raises  the  question  of  the  role  they  play  in  disease.   The  relationship 
of  this  infection  to  subsequent  pyelonephritis  needs  to  be  explored. 

Proposed  Course  of  Project; 

As  outlined  in  "Objectives"  and  "Methods." 


Part  B  included;   Yes 
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Part  A. 


Project  Title:   Biochemical  Studies  on  Staphylococcal  Cell  Walls 

Principal  Investigator:   Dr.  Eskin  Huff 

This  project  and  investigator  transferred  to  LID;  Medical 
and  Physiological  Bacteriology  Section  1/1/61. 
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Part  A 


Project  Title:   Pathogenesis  of  Viral  Infections 

Principal  Investigator:   Dr.  Julius  A.  Kasel 

Other  Investigators:   Hugh  Evans^  M.  D. 

Cooperating  Units :   None 

Man  Years  (calendar  year  1961): 
Total:        0.5 
Professional:   0.3 
Other:         0.2 

Project  Description:   (see  instructions) 

Objectives : 

1.  To  study  the  biologic  and  physiologic  significance  of  antigens 
produced  as  a  consequence  of  viral  infection  in  order  to  assess 
their  role  in  the  pathogenesis  of  infection. 

2.  To  study  the  effect  of  topical  and  nasopharyngeal  administration 
of  adenovirus  inhibitor  and  rayxovirus  interferon  suspensions  in 
volunteers  inoculated  with  different  viruses  in  order  to  evaluate 
the  modification  of  clinical  illness^  viral  shedding  and 
immunologic  response. 

3.  To  study  blood  cells  from  volunteers  experimentally  infected 
with  a  variety  of  viruses  for  the  presence  of  viral  antigen  by 
fluorescent  microscopy  concurrently  with  virus  isolation 
procedures. 

4.  To  determine  sialic  acid  levels  of  serum  and  urine  from  patients 
ill  with  respiratory  viruses. 

Methods  Employed; 

Clinical  studies:  Material  from  human  volunteers  inoculated 
with  different  viruses  and  patients  with  non-viral  illnesses  will  be 
utilized  in  the  projects  under  study. 

CO 
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Laboratory  studies:   Tissue  culture^  chromatography, 
fluorescent  microscopy,  immunoelectrophoresis,  serologic  and  biologic 
techniques  will  be  utilized. 

Major  Findings; 

1.  Recent  adenovirus  type  1  and  2  isolates  and  prototype  strains 
1,  2,    4  and  15  were  found  to  possess  the  property  of  removing 
erythrocyte  receptor  sites  possibly  by  enzymatic  action,  from 
human  red  blood  cells  for  three  of  five  adenovirus  hemagglutinins. 
The  antigen  responsible  for  this  property  is  separable  from  the 
infectious  virus  particle  and  not  related  to  the  antigens  causing 
cell  detachment  and  early  cytopathogenicity.   Studies  indicated 
that  the  adenovirus  factor  was  a  macromolecular  substance,  heat 
stable,  resistant  to  proteolytic  and  nuclease  enzymes  and  was 
neutralized  by  homologous  but  not  heterologous  serum. 

2.  Adenovirus  Type  1  suspensions  devoid  of  infectious  virus  and 
cell  detaching  factor  exhibited  an  "inhibiting"  property  for 
adenovirus  type  26  ix\   vitro. 

Significance  to  Microbiological  Research; 

1.  The  presence  of  viral  antigens  other  than  infectious  viral 
particles  in  infectious  tissue  culture  fluids  raises  the  question 
of  their  significance  in  disease  and  immunity.   Their  role  in 
viral  reproduction  and  possible  effect  on  the  human  host  needs  to 
be  defined. 

2.  Since  in  vitro  studies  with  the  adenovirus  inhibitor  and  interferon 
indicate  a  suppressive  effect  upon  viral  multiplication,  the  effect 
of  these  materials  in  human  viral  illnesses  needs  to  be  defined. 

3.  Determination  of  sialic  acid  levels  in  the  blood  and  urine  of 
patients  ill  with  viral  infections  may  warrant  this  biochemical 
assay  as  a  clinical  tool.   The  further  definition  of  the  enzyme- 
like factor  associated  with  adenoviruses  needs  to  be  further 
explored  for  reaction  products  also,  for  consequent  use  as  a 
diagnostic  test. 

Proposed  Course  of  Project; 

As  outlined  in  "Objectives  and  Methods." 

Part  B  included;   Yes  .... 
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Project  Title:  Mid-line  Granuloma  and  Wegener's  Granulomatosis 

Principal  Investigator:   Dr.  Sheldon  M.  Wolff 

Other  Investigators:   Dr.  Vernon  Knight 

Cooperating  Units:   Dr.  Kirkland  Brace^  NCI 

Man  Years  (calendar  year  1961): 
Total:         .25 
Professional:   .25        .    - 
Other: 

Project  Description: 

Objectives: 

1.  To  determine  if  a  recoverable  agent  plays  a  role  in  the  ■  . 
etiology  of  these  diseases. 

2.  To  define  the  clinical  state  and  course  of  this  group  of 
diseases. 

3.  To  attempt  a  rational  approach  at  therapy. 

4.  To  define  what,  if  any,  specific  immunologic  phenomena 
occur  in  these  diseases. 

Methods  Employed: 

A  variety  of  standard  bacteriologic,  mycologic  and  viral  cultures 
are  used  in  attempt  to  isolate  a  specific  organism.   Extensive  clinical 
and  laboratory  examinations  are  made  according  to  a  protocol.   Standard 
immunologic  techniques  of  immuno-electrophoresis,  fluorescent  antibody, 
gel  diffusion  and  others  are  planned.   Irradiation  is  given  using  standard 
equipment. 

Patient  Material;  ■ 

Patients  with  granulomatous  disease  of  the  mid-line  facies  or  of 
the  disseminated  type  with  vasculitis  are  admitted  to  the  Clinical  Center. 
The  patients  are  thoroughly  evaluated  with  a  variety  of  techniques  as 
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outlined  above.   When  indicated  the  patients  are  given  a  course  of 
radiotherapy  and  followed  subsequently. 

Major  Findings: 

In  a  small  group  of  patients,  extensive  studies  have  failed  to 
reveal  a  specific  micro-organism  recoverable  from  these  patients. 
Although  heretofore  almost  always  a  uniformly  fatal  disease  (mid-line 
granuloma),  we  have  preliminary  evidence  suggesting  that  high  doses  of 
radiation  (5000  R)  can  have  marked  palliative  and/or  therapeutic  effects, 
In  fact,  one  patient  is  now  having  reconstructive  surgery,  fifteen 
months  after  irradiation  of  an  extensive  mutilating  lesion. 

Significance  to  Program  of  the  Institute; 

Granulomatous  disease  is  usually  attributable  to  infectious 
agents.   However,  there  remains  a  group  of  disease  states  of  unknown 
etiology  that  appear  clinically  to  be  related  to  infectious  diseases, 
but  await  better  clarification.   Progress  in  this  group  should  lead  to 
better  understanding  of  other  granulomatous  diseases  and/or  possible 
"hypersensitive  states". 

Proposed  Course  of  Project: 

Surgical  and/or  autopsy  tissue  from  four  patients  has  been 
freshly  frozen  and  in  collaboration  with  Dr.  Arthur  Strauss,  LI,  immuno- 
f Increscent  microscopy  will  be  done.   Utilizing  normal  nasal  mucosa  as 
antigen  an  attempt  will  be  made  to  demonstrate  antibody  in  the  patients 
sera. 
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Project  Title:   Studies  on  Immediate  and  Delayed  Sensitivity  to  Simple 
Chemicals  and  Proteins 

Principal  Investigator:   Dr.  Michael  Brandriss 

Other  Investigators:   Dr.  Harry  G.  Steinman 

Cooperating  Units:   Dr.  Sanford  Stone 

Laboratory  of  Immunology^  Serial  No. 141,  NIAID 
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Project  Description: 

I.   Hypersensitivity  to  Penicillin  and  Related  Simple  Chemicals 

Objectives: 

Studies  on  the  antigenic  determinant (s)  of  the  penicillin 
molecule  responsible  for  induction  of  hypersensitivity  to  simple 
chemicals.  Strain  and  species  differences  among  animals  are  also 
studied. 

Methods  Employed: 

Penicillin,  various  alterations  of  the  penicillin  molecule  and 
related  compounds  are  used  to  sensitize  two  strains  of  histocompatible 
guinea  pigs  as  well  as  random  bred  animals.   Sensitivity  to  the  delayed 
contact  type  is  elicited  with  the  sensitizing  compound  and  related 
substances.  Experiments  in  passive  sensitization  and  in  antibody  pro- 
duction are  in  progress. 

Major  Findings: 

Contact  sensitivity  was  produced  in  guinea  pigs  with  penicillin-G 
and  with  dime thoxy phenyl  penicillin.   These  compounds  cross  react  in 
this  system.   With  the  same  method  a  modified  penicillin  molecule  altered 
in  one  position  of  the  thiazidine  ring  failed  to  sensitize  in 
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preliminary  experiments.   Sensitivity  was  more  uniform  in  inbred  than  in 
random  bred  animals  and  strain  2  manifested  better  sensitivity  than  did 
strain  13.   This  is  in  contrast  to  tuberculin  and  ovalbumin  sensitivity 
where  strain  13  is  better.   Passive  transfer  of  delayed  contact  sensi- 
tivity to  penicillin  with  viable  cells  was  accomplished.   Cross  reacting 
hemagglutinating  antibody  was  produced  in  rabbits  to  penlcillin-G  and 
dimethoxyphenyl  penicillin. 

Significance  to  the  Program  of  the  Institute: 

Simple  chemicals  offer  an  advantage  in  the  study  of  hypersensitivit 
since  they  are  clearly  defined  antigens  and  analogues  are  easily  prepared 
for  investigation  of  specificity.  Hypersensitivity  to  penicillin  is  also 
an  important  clinical  problem.  -  . 

Proposed  Course  of  Project; 

Attempts  at  passive  transfer  of  sensitivity  with  cell-free  extracts 
are  in  progress.   More  test  compounds  and  protein  conjugates  of  these  com- 
pounds are  in  preparation.   These  will  be  used  in  experiments  on  specific 
stimulation  and  inhibition  of  the  immune  mechanism  including  antibody  pro- 
duction in  penicillin  sensitivity. 

II,   The  local  hemorrhagic  reaction  in  guinea  pigs. 

Obiectives : 

To  study  the  mechanisms  of  the  local  hemorrhagic  reaction,  particu- 
larly with  respect  to  its  relation  to  the  presence  of  circulating  antibody 
and  to  delayed  type  hypersensitivity. 

Methods  Employed; 

Delayed  type  sensitivity  to  protein  antigens  in  produced  in  guinea 
pigs  by  specific  precipitates  in  antibody  excess.   These  animals  which  are 
highly  sensitive  as  measured  by  skin  tests,  but  have  no  detectable  anti- 
body, are  challenged  with  subcutaneous  injection  of  large  amounts  of 
antigen. 

Major  Findings; 

Animals  with  delayed  type  sensitivity  in  the  absence  of  antibody 
do  not  show  this  type  of  massive  hemorrhage.  , 

Significance  to  the  Program  of  the  Institute;  j 

The  local  hemorrhagic  reaction  recently  described  by  Stone  appears 
to  be  another  manifestation  of  delayed  type  sensitivity  in  the  experimenta'. 
animal  and  may  be  particularly  useful  in  demonstrating  the  presence  of 
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delayed  sensitivity  when  antibody  is  present.   It  may  also  be  useful  in 
comparing  the  sensitivity  produced  by  injection  of  proteins  with  myco- 
bacteria to  that  produced  by  injection  of  immune  precipitates,  a  relation- 
ship which  is  not  clear  at  the  present  time. 

Proposed  Course  of  Project: 

Passive  sensitization  with  antibody  precipitate  sensitized  animals 
will  be  done.   The  reactions  of  these  animals  will  be  studied. 
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unusual  fungi  from  mycoses.  Dr.  C.  W.  Emmons 

76-A      Eiochen.  i stry  and  Phisiology  of  patho- 
genic fungi.  ( I n  v  i tro  stud  i  es  of  the 

action  of  antifungal  agent  on  patbo- 

genic  fungi).  Dr.  G.  W.  Lones 


-  IV 


76-B      Studies  on  the  physiology  of 

Cocc  i  d  ioi  des  i mm i  t  i  s . 
79-A      Inirnunity  studies  v.'iih  patliogenic  (ungi 
79-B      Ef feet i of  pnysio logical  alteration  on 

the  pathogenesis  of  yeast  infection. 
79-C      Antigenic  studies  on  Candida. 
7y-D      Antigenic  Studies  on  Cryptococcus . 
79-E      Studies  on  the  toxicity  of  Cand  i  da 

a  I  b  i  cans . 
79-F      Role  of  tne  Ret i cu lo-Endothe I  ia I 

system  in  immunity  against 

pathogen  ic  f ung  i  . 


Dr. 

G. 

W.  tones 

Dr. 

H. 

F.  Hasenc lever 

Dr. 

i-I 

F.  Ha  Gene  lever 

Dr. 

hi. 

F.  Hasenc lever 

Dr. 

J. 

Bennett 

Dr. 

H. 

F.  Hasenc lever 

Dr. 

D. 

F.  Summers 

-  ¥ 


PHS-NIH 
Summary  Statement 
Calendar  Year  1961 

Laboratory  of  Infectious  Diseases,  NIAID 

Administrative  Office 

animal  to  lab  use.   The  Oncogenic  Virus  Unit  is  occupying  Room  26  as  a  sterile 
room.   This  room  was  formerly  used  by  Laboratory  of  Biology  of  Viruses,   Also 
six  new  offices  are  being  installed  in  former  locker  space,  which  was  not 
being  properly  utilized.   This  new  space  will  solve  the  existing  problem  of 
a  need  for  offices  for  our  professional  investigators.   Six  used  house 
trailers  are  on  order  to  facilitate  our  field  investigation  expansion  in  and 
around  Montgomery,  Washington  and  Frederick  counties  of  Maryland.   These 
additional  trailers  will  enable  us  to  continue  our  program  on  cancer  virus 
ecology. 

FOREIGN  SCIENTISTS 

The  Laboratory  of  Infectious  Diseases  has  been  fortunate  in  having 
the  following  foreign  scientists  working  in  our  laboratory:   Epidemiology 
Section  -  Dr.  Fernand  Bricout,  sponsored  by  the  National  Centre  of  Training 
for  Scientific  Research,  Paris,  France.   Medical  Mycology  Section  -  Dr.  Nicolay 
Yelinov,  Deputy  Director,  Lenigrad  Chemical  Pharmaceutical  Institute,  Leningrad, 
USSR,   Dr.  Maryjane  K.  Cook,  Bacteriologist,  Laboratory  of  Infectious  Diseases, 
is  stationed  at  Max  Planck  Institute,  Tubingen,  Germany,  and  is  working  on 
Influenza  Viruses  and  studies  of  the  development,  sub-structure,  and  antigenicity 
of  the  para-influenza  group. 

TRAINING 

Courses  in  outside  training  under  sponsorship  of  the  National  Institutes 
of  Health  were  completed  by  six  professional  and  four  laboratory  personnel. 
These  courses  were  approved  on  the  basis  of  increasing  our  knowledge  to  better 
understand  individual  scientific  projects. 

CONCLUSION 

The  Laboratory  of  Infectious  Diseases  leadership  in  research  on 
Infectious  Diseases  is  recognized  in  all  scientific  circles.   This  reputation 
is  due  to  the  competent  professional  (some  internationally  known)  and  technical 
personnel  who  are  devoted  to  their  work.   The  Administrative  Office  of  this 
laboratory  is  desirous  of  working  with  these  scientists,  realizing  its  role 
in  providing  for  their  needs.   The  facilities  of  the  laboratory  have  expanded 
markedly  this  year,  but  we  feel  expansion  in  coming  years  will  be  greater  in 
order  to  meet  the  demands  of  the  public  for  infectious  disease  research. 
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Summarization  of  part  of  the  honors  awarded  Laboratory  of  Infectious 
Diseases  scientists  during  the  past  year: 

Dr.  Robert  J.  Huebner 

Carl  Puckett  Memorial  Lecture  -  "Viruses,  Common  Colds  and  Pneumonia" 
Oklahoma  City,  Oklahoma  -  January  17,  1961 

National  Institutes  of  Health  Lecture  -  "Viruses,  Common  Colds  and  Cancer" 
Bethesda,  Maryland  -  March  15,  1961 

Lectures  -  Harvard  University  -  "New  Areas  of  Investigation  in  Infectious 
Diseases.   1)  Respiratory  Viruses;  2)  Viruses  and  Cancer" 
Boston,  Massachusetts  -  April  13,  1961 

Chairman,  Virus  Delegation  to  Russia  -  April  23  -  May  21,  1961 

Appointed  consultant  to  Illinois  Center  for  Zoonoses  Research  -  July,  1961 

Appointed  Chairman  of  Panel  of  Consultants  at  Conference  "Ecology  and 

Epidemiology"  -  Illinois  Center  for  Zoonoses  Research  -  September  28-29, 
1961 

Dr.  Arthur  Saz 

Chairman,  President's  Fello^^7ship  Committee,  American  Society  for  Microbiology 

Lecturer  (Professor)  in  Botany,  Howard  University,  Washington,  D.  C. 

Appointed  Research  Associate  at  the  Woods  Hole  Oceanographic  Institution, 
Woods  Hole,  Massachusetts 

Dr.  Wallace  Rove 

Invited  speaker,  AVMA  Symposium  on  Diseases  of  Laboratory  Animals,  Detroit, 
August,  1961. 

Invited  speaker,  ICLA  Symposium  on  Diseases  of  Laboratory  Animals,  Prague, 
Czechoslovakia,  September,  1961.  (Paper  delivered  in  absentia) 

Invited  speaker,  Francis  Delafield  Hospital,  September  30,  1961 
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Invited  speaker,  Symposium  in  Tumor  Viruses,  Massachusetts  General  Hospital, 
October  16,  1961 

Mary  Scott  Newbold  lectures,  Philadelphia  Academy  of  Medicine,  March,  1961 

Dr.  Roy  Repaske 

Elected  Secretary  of  the  Division  of  the  American  Society  for  Microbiology 

Invited  to  5th  International  Biochemical  Congress,  Moscow  (August,  1961) 

Appointed  a  consultant  for  the  Martin  Company,  Baltimore,  in  regard  to  an 
aspect  of  their  space  research  program 

Dr.  Arthur  Schade 

Invited  to  participate  in  the  5th  International  Congress  of  Biochemistry, 
Moscow,  August  10-16,  1961 

Invited  to  participate  in  the  8th  Congress  of  the  European  Society  of 
Hematology,  Vienna,  August  28  -  September  2,  1961 

Dr.  Benjamin  Prescott 

Invited  to  participate  in  "Symposium  uber  experimentelle  und  klinische 

Pharmakologie  der  Antibiotica",  in  Aachen,  Germany,  May  18-19,  1961 

Participated  in  2nd  Congresso  Latinamericano  y  1  Nacional  de  Microbiologica 
in  San  Jose,  Costa  Rica,  December  10-17,  1961 

Dr.  Chester  W.  Emmons 

Appointed  to  W.H.O.  Expert  Advisory  Panel  on  Parasitic  Diseases  for  a  term 
of  five  years 

Appointed  on  Scientific  Advisory  Committee,  Institute  of  Microbiology,  Rutgers 
The  State  University,  New  Brunswick,  New  Jersey,  for  a  term  of  three 
years 
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Member  of  Committee  on  National  Index  of  Fungus  Cultures,  Quartermaster 

Research  and  Development,  National  Academy  -  Research  Council,  Natick, 
Massachusetts,  for  a  term  expiring  June,  1963 

Special  Lecturer  of  Medical  Mycology,  G.  W.  University,  Fiscal  Year  beginning 
August,  1960 

Elected  Counci lor-at-large ,  American  Society  of  Microbiologists,  July,  1960 

Appointed  Board  Member  of  the  American  Academy  of  Microbiology  for  a  three 
year  term 

Chairman,  Standards  and  Examinations  Committee  for  Mycology,  American  Academy 
of  Microbiology 

Member  of  Study  section  of  Mycology  and  Bacterial  Diseases,  NIH 

Annual  Lecture  of  the  Mycological  Society  of  America  at  Purdue  University, 
August,  1961 

Invitational  Lecture,  Japanese  Mycological  Society  at  Sendai,  Japan 

Presentation  of  two  papers  entitled:  "Pulmonary  Crytococcosis"  and  "The  Fungi 
of  chromoblastomycosis"  at  the  11  Congreso  Latinamericano  y  1  Nacional 
de  Microbiologia,  San  Jose,  Costa  Rica,  December,  1961 

Served  on  Editorial  Boards  of;   Mycologia,  Journal  of  Bacteriology,  Journal 
of  Antibiotics  and  Chemotherapy,  Mycopathologia 


Dr.  Karl  Johnson 

Presentation  of  paper  entitled  "Enteroviruses"  at  the  Annual  Meeting  of  the 

American  Public  Health  Association,  November  13,  1961,  Detroit,  Michigan 

Invited  to  lecture  New  York  Academy  of  Medicine,  February,  1962 

Pariticpant:   Boehaave  Post-Graduate  Course  on  Respiratory  Viral  Infections 
Leiden,  Holland,  ^ril,  1962 

Invited  to  lecture  Dartmouth  Medical  School,  Hanover,  New  Hampshire,  November 
30,  1961 
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Presentation  of  paper  entitled  "Epidemic  of  Coe  viruses  (Coxsackie  A-21) 

in  Military  Recruits"  at  the  Annual  Meeting  of  the  American  Epidemiological 
Society,  April,  1961,  Atlanta,  Georgia 

Co-author  on  "A  Manual  of  New  Viruses  Causing  Respiratory  Illnesses  in  Man" 
Prepared  for  the  Commission  of  Acute  Respiratory  Diseases  of  Armed 
Forces  Epidemiological  Board,  1961 

Dr.  Robert  M.  Chanock 

Member  of  U.S.  delegation  on  Virology  which  visited  the  USSR,  April  and  May,  1961 

Invited  speaker  at  1st  International  Congress  on  Respiratory  Tract  Diseases  of 
Virus  and  Rickettsial  Origin,  Prague,  May,  1961 

Member  of  the  virus  study  group  of  W.H.O.  to  advise  on  viral  reference  reagents, 
virus  nomenclature,  and  the  role  of  W.H.O.  in  virus  research,  August,  1961 

Invited  to  lecture  at  3rd  Symposium  of  Perspectives  in  Virology,  February,  1962 

Participant  in  Symposium  on  Viral  Respiratory  Diseases,  American  Public  Health 
Association  Annual  Meeting  at  Detroit,  November,  1961 

Invited  to  lecture  at  Boerhaave  Postgraduate  Course  on  Respiratory  Viral 
Diseases,  Leiden,  Holland,  April,  1962 

Invited  to  participate  in  Symposium  on  Viral  Respiratory  Diseases,  New  York 
Academy  of  Medicine,  February,  1962 

Presented  a  naper  on  "Ecology  of  eaton  agent  and  cold  agglutinen  positive 

a  typical  pneumonia"  at  the  American  Epideiniological  Society,  April,  1961 

Co-author  on  "A  manual  of  new  viruses  causing  respiratory  illness  in  man", 

prepared  for  the  Commission  on  Acute  Respiratory  Diseases  of  the  Armed 
Forces  Epidemiology 

Dr.  H.  F.  Hasenclever 

Presentation  of  a  lecture  on  "Studies  on  Immunity  to  Coccidioidomycosis"  at 
the  Eleventh  Annual  Southwestern  Conference  on  Diseases  in  Nature 
Transmissible  to  Man 
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Presentation  of  a  lecture  entitled:   "Pathogenicity  of  Candida  albicans. 

Antigenic  Groups  A  and  B."   Round  table  mechanisms  of  Fungal  Pathogenicity, 
1961,  at  the  annual  meeting  of  the  American  Society  for  Microbiology 

Presentation  of  a  lecture  entitled;   "The  prevalence  of  Histoplasmosis  in 

Eastern  United  States",  at  the  Potomac  Chapter,  American  College  of  Chest 
Physicians,  annual  meeting,  October,  1961 
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On  the  credit  side  ,.e  have  been  aole  to  de/elop  satisfactorily 
i  n  •■■'  i  tro  sur/ey  test;  for  ■nousc  hepatitis,  PVM,  Thciler'5  virus,  and  LCM, 
thus  adding  those  ro  our  test  eattery  -..hich  already  inc.uded  tists  for 
po!yo./:a,  .'x  '/irus,  r.'ouse  adeno/irus  end  ,:ous:  eaii  ery  ciend  virus.   Thus 
ey  .;or!;ing  ..ith  co.T.,.iere  ia  I  producers  o.'  '  ■^'..oratory  viic;.  ,;e  hope  to 
aciiiev:  rather  soon  supplies  of  r,.ic-  idiat  ar:  fr..e  of  ievictions  .;ith 
thes-  agents. 

.. .  .-  Studies  of  Relationships  of  Specific  Mouse  \'i  ruses 

|m',-.unol  oc  i  ca  I  studies  of  :.ious-  r.Oviruscs  sho\;ee  tnem  to  be 
indistinguishable  fro,.,  those  isolated  pr^  iously  froi.i  r.ar,  cattle  and 

•,on;;::.ye.   An  int^restinc  sidelicht  ■.;as  the  d^'nonstration  that  Stanley's 

cnccpiial  o-hepatit  i  s  virus  is  identical  .;ith  reovirus  tyr;  3  and  th.at  the 
.arious  other  nepato-encepha  1  i  ti  s  agents  isolated  frorr,  eiee  and  described 

by  Ci-iee.;r  and  oth':,rs  are  scroloeically  related  to  fvlHV  end  other  strains 

of  Ivepat  i  t  i  E  ■.■  i  rus  . 

Of  special  interest  v;as  the  natural  'iruience  s;;- 'cited  by  an 
indigenous  mouse  hepatitis  ,'irus  .;hich  invariably  !;illed  uninfected 
ne.;borrs  i'.-or:,  mice  obtainod  from  an  SPF  colony. 

;.:   Use  of  SPr  and  G3r--:-rr:,.  I'.lc^    in  Cancer  Research 

The  o^-,  ious  £ns.;er  te  the  bac^;greund  noise  prab  I  S",  is  the  use 
of  susceptible  /irus-free  SFF  mice  and  cerm-free  mice.   The  main  difficuli 
v.'ith  the  latter  is  'that  they  si:.'ply  ar^  net  a\'ailabl:  : '  iarge  numbers. 
The  SPF  eie^  as  suggested  abo-/;,  ar;  of  /alue  only  ..he'  they  can  be 
hept  in  isolated  virus-proef  cu3rt.^rs,  ..hicn  current  1  y  ar^e  not  available 
in  our  .i  rus  bui  i  d  i  nc . 

,-,'e  have  tested  tv.o  methods  of  i  sol  ation-both  ..'itv  considerable 
success.   TiiC  first  method  made  use  of  isolated  house  "rraiiers  ehich  are 
eh:mic3;iy  sterilized  bet-..'een  experiments.   These  ha-.-e  ;sen  v;..ry  useful 
^er  studies  of  polyo.^a  '.irus  in  such  field  specimens  as  "ouse  tissues, 
excreta  and  mouse  conta  :.  i  nat^-d  grain. 

Recently,  successful  -xper  iiments  ha.e  been  psrfor.-.ed  in  the 
Lobund  plastic  iselaters.   A'though  these  require  much  attention  and 
high,  caliber  animal  attendants,  they  .may  '.veil  be  the  s"s..:.r  to  the 
production  ef  pedigreed,  clean  and  certified  cancer  .ir^e  poels  -  a  pri.ms 
requirement  in  cancer  \-irology  just  as  it  is  for  respiratory  /iroiogy. 
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Virus  and  Epidemiology  Sections 


1 . C  Goa  1  s 


The  work  of   tl-iese  two   sec" 


;ontinjed   to   be   aimed   at    better    def 


1  i  on 


end  'jnderstand  i  r.g  of  nucerous  human  and  an'rel  '/irjs  infections,  ::art  i  cu  i  ar  ly 
of  their  roles  ss  etiolcgic  agents  in  respiratory  disease,  cancer  and  birth 
defec";"s.   In  other  words,  our  chief  concern  is  to  find  the  true  natural  history 
cf  viruses,  and  define  their  importance  in  -/arious  disease  states.   In  order  to 
do  This  it  has  been  necessary  to  develop  appropriate  tests  and  survey  miethcds 
anc  in  19c  1  we  were  able  to  achieve  ccm.prenens  i  ve  surveys  of  viral  infections 
not  only  in  rnan  but  also  special  studies  of  domestic  and  comirnensa  1  animials. 
We  neve  continued  field  and  clinical  studies  in  collaboration  with  research 
personnel  of  the  Bureau  of  f-'edicine  ard  Surgery,  U.  S.  Navy;  D.  C.  Children's 
Hospital  Research  Foundation;  the  D.  C.  Welfare  Departr.iont;  tie  National  Institu- 
te z^    i-Jeuro  kg  ■  CB 1  Diseases  and  Eiindness;  i"!- e  ijet'onel  Cancer  Institute;  and 
the  Laboratcr,  of  clinical  investigations  or  tne  liational  Institute  of  Allergy 
and  Infectious  Diseases. 


For  the  t^-,i  rd  straight  year  these  studies  heve  yielded  over  50  scientific 
publications.   Thirty  paoers  reported  studies  on  etiology,  therapy  and  patho- 
genesis of  respiratory  agents  and  14  were  concerned  with  various  aspects  cf 
cancer  viruses. 


Co'v'.cusly  a  cera  i  iec  review  o" 
much  space.  I  wil  tnerefore  br-ef 
and  indicate  fu7..re  trends. 


each  cf  our  publications  would  tai-ve  too 
liignlignt  tre  more  im:portant  discoveries, 


^esci rater   Virus  Disease  Studies 


ID  as  a  Center  f cr 


,\ia  1  I  ona 


Prccrci 


Pre\ent 


Resc  i  rater"  Pi  seases . 


The  encrr.c-S  complexity  of  t'^e  acute  resc 
that  c  corcerted  national  prograr;  be  set  up  for 
none  cf  tiie  n-.r-^ercus  causative  agents  respcnc  to  artibictics 
precare  vaccines  designee  to  m.cdify  or  rrevent  The  effects  c 
different  virus  '  n-ect  ens  represents  a  tasl-  ;rianv  times  grea 
than  that  wiiich  is  requ  '  red  rcr  tne  conTrol  of  pc  1 'omye  1  i  t  i  s 


tcry  d  sease  pro;;!  en.  requires 
s  final  solution.   A  I  m.ost 
tr.us  efforts  to 
5C  to  ICC 
3r  i  n  miagn  i  tude 
It  i  s  a  prob  lemi 


that  for  Ic'oicel  end  logistic  reasons  m;ust  be  centered  in  a  national  laboratory 
such  BS  MIAID,  and  the  NJH. 
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2.2  Delineation  cf  Newl-.  "ecocnized  Ca^jses  cf  Acute  Respiratory  Disease 

.  Previous  annual  reports  arid  pjb  I  i  cat  i  crs  ineve  documented  tne  l*ey  role 
of  LID  scientists  in  tine  discovery  cf  aoencvi  ruses,  para  influenza  viruses 
and  respiratory  syncyTai  ■.  iruses,  anc  in  defining  tr.eir  importance  in 
causing  respiratory  'llnesses,  especially  in  ciniidren.   In  liol  tr^ie  rcle 
cf  t:  ese  agents  in  causinc  35  to  ■-- '^    oer  cenT  .f  ti-e  acute  respiret'.ry  illness 
cf  infants  and  children  v.as  ccnfirMed.   In  acditicn,  tne  contribution  cf  tne 
enteroviruses  (Ccxsacl'.ie  e,"G  ECHO  -.irises)  to  tlis  ac.jte  respiratory  syndrome 
was  oartly  elucidated.   St„cies  cf  o_tc.reaks  of  Coe  virus  (Coxsackie  A-21) 
in  f.iliiarv  recru'ts,  Fe'.'t  (Coxsackie  A-2--),  Coxsaclue  B  3  and  5  viruses 
suggest  tinat  these  ente^c^  ruses  (anc  nev;  unclassified  ones  similar  to  t  he 
British  Salisbury  viruses)  v/ili  soon  ce  founo  tc  contribute  significantly 
to  ~ ne  cvere  I  I  respirator,  disease  problem. 

2.3  Vaccine  Prevention  ,7  -cute  Resr.Jratcry  Diseases 

Acute  resp  i  rei  ..ry  cisease  uncuest  i  ;ncc  i  y  represents  tne  largest  single 

source  of  numan  ruorbidit-,  .   The  ca-jsat  ve  rcies  of  tne  agents  fienticned  above 

together  with  influenza  vir..S9S  and  ti'c  PPLC  (Eaten)  agent  is  now  sufficiently 

clear  tc  provide  a  substenrial  reason  for  ctterf,pTing  to  apply  tnis  i  nf  crniat  i  on 
in  efforts  tc  control  the  diseases  caused  by  them. 

Known  agents  probei:iy  account  for  r/cre  tnan  i'C  per  cent  of  the  undifferen- 
tiated acute  respiratory  'iinesses  in  ciiiidrsr  and  as  rr.uch  es  4C  per  cent  in 
ecuits.   Prospects  seerr  cccd  for  eventua  I  i  ,.  preventing  these  infecTions  with 
ti-ie  use  of  eitlier  living  2t~enueted  or  inect'vetec  vaccines  simi  lar  to  ti'ie 
pc  1  ic.T.ye  1  it  i  s  and  r,,easles  '.accines  now  in  use.   Tne  man-,  different  viruses  and 
other  agents  involved  in  respiratory  illnesses  rB-riz^rs   tne  development  end 
testing  of  exper  i;;  ente  i  .eccines  anything  c  >t  an  easy  task,  but  tne  atrempt 
m.ust  be  made. 

In  ItGl,  therefore.  Dr.  Ee I  i  and  assccietes  in  LID  continued  tc  test 
se /ere  1  experimental  resr  ratory  '.-accines  in  Juror  Village*  children.   The 
'•accines  used  i  nc-orporetec  inect'veted  antigens  fro.,  adenoviruses  anu  para- 
influenza but  t:,ey  were  f:„nd  to  be  too  low  in  potency  -  producing  neitner 
satisfactory  antibcoy  res: cnses  or  proTect'cn  coring  outbreaks  of  these  viruses. 


"•■■  Junior  Village  is  a  D.  C.  ./elfare  Departm,en7  Institution  for  temporarily 
ci  so  laced  children.   ,ve  r.a.e  studied  viral  ir.fGcticns  and  illnesses  in  this 
population  for  five  years.   |t  has  been  a  fruitful  study  -  yielding  valuable 
data  on  viral  illnesses  m.uch  of  which  has  already  been  reported;  however  much 
rem.ains  to  be  analyzed. 
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A  hopeful  note  was,  i-.cwever,  acrieved.   Aitnoucr.  an  inactivated  measles 
■■■■accine  failed,  s  subsequent  rest  of  live  attenuated  vaccine  was  almost  IGO 
per  cent  effective  in  preventing  measles  during  an  outbreak  at  Junior  Village. 
This  result  togetner  witii  otner  successes  in  preventing  influenza  and 
poliomyelitis  in  Junior  Villace  with  cominerc ia  1  i y  produced  vaccines,  offers 
hope  that  useful  \  ra 1  vaccines  can  be  prepared  end  tiiat  tney  can  be  successfully 
tested  in  Junior  Village. 

2.4  Antibiotics  in  Therapy  arid  Prevention  of  Acute  Respiratory  Diseases 

We  comipletec  studies  on  the  value  of  tetracyclines  in  tr,e  treatmenr.  of 
primary  atypical  pneum.cnia  cue  to  Earon's  (PPLC)  agent  in  adults  end  on  the 
value  of  oral  penicillin  in  preventing  acute  febrile  respiratory  illnesses 
in  children.   Tne  first  stuoy  of  pneu.monia  which  was  carried  out  in  Marine 
recruits  at  Parr  is  Island  (in  co  1  laboraT i on  with  the  Bureau  of  Medicine  and 
Surgery,  U.S.N.)  s  .owed  tiict  declonycin,  a  svnti.etic  Tetracycline,  was  very 
effective  in  tne  treatr ent  of  primer/  atypical  pneumonia,  reducing  significantly 
the  duration  of  fever,  pneumonitis  end  iiosp  i  ta  1  izat  i  on  . 

The  dai  ly  use  of  oral  penici  11  in  for  nearly  a  year  in  a  proportion  of 
children  at  Junior  Village  failed  to  significantly  alter  tne  overall  illness 
rate  despite  rne  fact  tnat  hemolytic  streptococcal  infections  were  virtually 
eliminated  from  tiie  throats  of  those  in  the  test  group.   On  I  v  during  brief 
outbreaks  of  several  typabie  hemolytic  streptococci  was  it  possible  to  show 
an-,  m.easurabie  benefic'ai  effects  fromitrie  dr^c.   fJo  effect  was  observed  on 
vl  ra I  i  nf ect  ions . 

Eefcre  the  end  of  the  f ' sea  I  \ezr    data  en  Tne  prophylactic  value  cf 
tetracyc  i  i  nes  on  Tns  prevalence  and  se.erit,  cf  respirator;  iiiness  Si",cuIq  be 
a\'ai  lable.   Prospects  for  a  measurable  effect  sesmis  good  because  of  tine  consider- 
able am.ount  of  res:;iratcry  i  llness  believed  to  be  due  to  tne  Eaton  (PPLO)  agent. 

2.T  Studies  cf  -esciretcrv  V' ruses  in  Hur.an  V:lunteers 

Many  studies  of  numerous  reso  ratory  agents  (viruses  and  PPLO)  in 
volunteers  are  scheduled  to  De  carried  out  in  coooeraticn  with  tne  Laboratory 
of  Clinical  Investigations  end  the  Federal  Eureau  of  Prisons.   To  caTe  studies 
of  the  pathogenesis  of  several  para- i nf 1 uenzas,  RS,  and  Coe  (CcxsacKie  A-2 I ) 
Viruses,  and  Eaton's  PAP  agent  grown  in  tissue  cultures  have  been  comioleted. 
All  were  found  to  cause  acute  respiratory  illnesses.   Eaton's  agent  produced 
not  only  primary  atypical  pneurnonia  but  also  .middle  ear  infections;  in  the 
latter  case  providing  one  of  The  first  specific  clues  to  the  cause  of 
nonbacterial  serous  m,vrinqitis. 
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One  of  tr.e  more  interesting  findings  fror,ithe  voluMteer  studies  v;as  the 
,'act  that  ;.iany  of  the  'virus  infect  ens  prod-'csd  illnesses  despite  tne 
rresence  of  pre-existing  antibodies;  Lut  the  antibodies  aisc  viere    responsible 
I  or  the  general  rniicness  of  tl.e  illnesses  observed. 

Studies  in  volunteers  of  Coxseoi'.ie  n-21  /irus  (e  Cce-like  strain  isolated 
froi.  a  :  ilitary  recruit)  re-vsalec  tnat  grov/tn  of  i'iiis  e.'itorov  i  rus  v/cs  ahu'jst 
entirely  restricted  tc  upper  respirator/  tract.   Tn ■ s  i;  interesting  s , nee  other 
Ccxsackit  A-2i  strains  are  cor,rr,only  found  in  v.-.e  stools  :?  cnildren.   Carefully 
designee  volunteer  studies  provide  e  wea!ti~i  of  .■.  igii  orasr  i  nf  crt.et  i  on  on  r.ost- 

aras'te  re  let  i  onsn  i  ps  virt  jelly  unattainable  in  an\  cthsr  v/av.   Hence  t^ey 
v.',  \\    be  continued  and  expanded. 

Iirpcrtance  in  Vaccine  Deve  11,,:^.  ent .    Cne  of  the  c/, 'ef  purposes  of  ti-ie 
\-olLnteer  stuay  prcgrei:  is  to  test  live  viruses  for  atT-onuetion  and  for  inclusion 
as  candidates  in  experimental  vaccines.   Of  course,  killec  vaccines  can  also  be 
tested  in  vc'lunteers  -  tne  efficac  of  ti-.e  vaccine  can  :e  :,',easurec  by  ci'allenge 
'.vitn  a  patnocenic  variant  of  tne  v.r^s  v/as  previo.^si,  dune  by  LID  scientists 
in  developing  the  first  effective  auencvirus  vaccine. 

2.:   FPLC  (Eaton  ,'v:,ent),  RS  anu  Fare- '  n  r  h-0:,ZB  Viruses  as  Causes  of  Severe 
Res:  i  rator-,  Illness  and  Pneut.o"  '  a  . 

Tne  .:.wSt  sicnii'icant  find'n,  sines  t;;e  ceg  inning  ;f  our  stud'ss  of 
Eaton's  "■.irus"  (Prio.ary  Atypical  Pne-u:.o-n  i  a)  was  tne  de'.:cnstrat  i  en  'n  iTtl 
that  't  's  not  e  virus  cut  a  PPLO  ( p  ieuropne^r.icn  i  a- 1  i  ke  crganisr,)  ..tich  can 
be  grov/n  'n  synthetic  media.   Ai'fho-.ch  Tanruon  in  England  first  ue-.6!oped 
e\'dence  tnat  tn i s  r,  ight  be  tne  case,  the  first  actual  '_rcwtn  of  tne  organism 
u"  aceii-iar  media  and  tiie  de.tonstrat  i  en  of  'ts  i  dent  it.  ■vit:-.  t  .e  Eaton  Agent 
oas  first  aciTie'.'Sc  in  1  hj  s  laboratory  by  Dr.  Cnanoci',  and  nis  ccl  leagues  v/ith 
en  assist  from.  Dr.  Hayflick  of  the  Wistar  institute. 

Th '  s  discovery  is  exciting  for  thr-^e  reascns.   First  it  c'ens  triC  door 
^or  t.e  ds-.elop.ment  of  ::.'^cr:    si.' pier  teci  n  i  c'f".s  for  diagnosing  PA-.   Secondly, 
it  prcvicGS  a  ready  sc;urce  of  noterial  for  .:roGtrIng  a  preventive  -accine 
and  thircly  it  suggests  jr.aj    aaditiona:  sort  lOg ,  ca  i  1  y  cirierent  =--LC's  can  be 
excected  to  turn  up  as  causes  cf  acute  respiretory  illnesses. 

The  fact  that  oneumonia  c^e  tc  tne  E^ton  agent  responds  reeaily  to 
tetracyc  1  i  n  therapy  (see  reports  fror.i  tnis  laboratory  ana  the  USri  Bureau 
of  i'/edicines  and  Surgery)  and  tne  fact  tnat  PPLG's  are  kno^n  to  ce  generally 
very  susceptible  to  broad  spectrum  antibiotics  furnisnec  ureviouso;  undreamed 
of  possibilities  in  tne  therapy  of  respiretor\  illnesses.   The  mia  i  n  job  to  be 
done  no'.v  is  to  determine  the  relative  contribution  of  PPLC's  to  the  total  acute 
respiratory  disease  syndromic  i n  ch i  I dren  and  in  adults.   This  job  requires  that 
our  respiratory  unit  must  develop  new  si\.  Ms  in  and  acquire  nev/  epuipm.ent  and 
personnel  trained  tc  work  with  PPLC's. 
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Tne  importance  of  RS  and  para- inf  I  uenza  ■.  rus  infections  in  childhood 
,,neur;,cn  I  as  eno  ctner  lever  respiratory  :Mness<.,;  :;as  defined  furi^er  in  1961. 
Large  outbreaks  of  bctn  continued  tc  occur  in  :-r  stuoy  populations  and 
aetailed  studies  have  nov/  been  fully  reported,   rwporxs  from  otrier  laboratories 
serve  1  o  ccnfirrr,  our  finding  I  c.t  cC  to  TC  per   cent  of  the  severe  febrile 
rfeSL'ratcr',  illnesses  of  ch.loren  are  cajsed  b,  E.  ten's  FPLC  ageni,  RS  virus, 
aaeno;  r^-ses,  influenza  end  ^ara-',  nf  \iienzc    -vir^s-is,  ail  considered  together. 

2./   Enteroviruses  as  acciticnal  etiuioaic  of  acjte  respirator;  o.sease. 
In  en  I  I  dren . 

The  enteroviruses  ( P^  I  i  ov  i  r.,,s,  Ccxsackie  cr\c   ECHC  viruses)  are  v/e  M 
kncv/n  as  causes  of  certain  s.:,ec;fic  illnesses  s-^cn  as  po  i  i  erne  I  i  t  i  s,  hercangina, 
pleurodynia,  asectic  meningitis  enc  ir.yocaro  i  t :  s  .   Less  well  appreciated  are 
Their  Importance  in  causing  acute  upper  respiretcry  illnesses.   It  is  evident 
frov    cjf    l'-.ng  term  studies  of  Junior  Village  c  i  I  dren  (v/here  v/e  observed  nearly 
2,C0C  persons  infected  v.'itn  meny  different  enteroviruses)  ihaj  acute  respiratory 
illnesses  often  v/ith  fever  represent  tr.e  incst  cor.irnon  ch'nicai  n^an  i  f  estat  ions  of 
most  enteroviruses.   Recent  1;.  using  mere  sens.tive  tissue  culture  isolation 
procedures,  '.ve  nave  encounterec  numerous  aociticnal  viruses  i-.aving  The  properties 
of  Ccxsackie  A  viruses.   Tne  most  commicn  group  of  sir;,!  lar  isolates  are  reiateo 
TO  Ccxsackie  A-2A  Pett  virus  (isolated  several   ears  ago  by  virologists  in  LCI) 
,.nich  is  releted  to  Co;;sackie  A-24  virus. 

I  n  a  d  u  1 1  s .   ■  ■  ,     ' 


Information  en  tne  role  of  enteroviruses  as  an  etiologic  agent  of  adult 
res:;iraTory  illness,  certicularly  the  ccmrrion  cc  c  syndrcmie  nas  ceen  derived 
chiefly  from  outbreaKS  of  ECHC  2...  (2C5C  virus)  retorted  at  different  times  cnief 
froT  C.'icegc  by  Nlagabrai;  several  \eers    age  anc   n  ii-bl  o/    Hamire  and  tne  cut- 
breaks  of  Coxsackie  A-21  in  Marines  observed  les^  year  by  Jonnscn,  N'ufson  and 
Cnanock  fromi  LID. 

Recently  Johnson  end  Chanock  used  the  ne,;  tissue  culture  tecnnicues 
cescripec  b\  Tyrrell  tc  der.onstrate  ''ccoimion  cc  i  c  '  viruses.   IT  appears  tnat 

iruses  can  be  recc'/ereo  fron:  ecout  2C  to  25  per  cent  or  adults  '/itn  mild 
resp  ,  rcTory  i  linesses,  t; '^s  ^rcvicing  neiv  dim.efS.ons  for  study  cf  tne  "common 
cold".   Studies  cf  tne  effect  of  the  "Salisbur  Rr.  i  nov  i  ruses''  in  num.en 
volunteers  by  Tyrre  i  i  end  Andreses  'n  England  ;..gcest  tnat  they  are  indeed 
responsicie  for  common  cclds.   Recent  i  /  Hemre  reccvered  2-^    simi  lar  strains 
from  155  cases  of  mi  Id  resilratory  i  1  Inesses.  '-oviever,    man-;  careful  ly  designed 
ep  i  d6r:;ic  log  i  c  studies  will  re  nc^'.rec!   tc  estaii'sh  t-eir  actual  ir;,pcrtance 
in  difrerent  times  are  difrerent  'j\c.~e3.       |n  LID  v/e  are  planning  extensive 
sero-ep i der  i o  loo i c  and  longitudinal  virus  isclaTion  studies  to  evaluate  the 
ir,oortance  in  respiratory  disease  net  on  1  .  cf  o- e  newer  enteroviruses  but  also 
of  the  v/e  I  I  established  enteroviruses  which  have  similar  properties  and 
potent ia I i t  ies. 
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2.5  tie:.   Adenovirusss  and  Enteroviruses 

During  tn^  past  ysar  LID  scientists  discovsred  and  rsportad  a 
nunb.r  of  ne..  rcprcsentat  i^'_s  of  ::nt-ro  irjsos  and  adenoviruses.   In 
nearly  every  eas"  th.;y  ..ere  reeo/^r^c  fro.n  childr.,n  in  Junior  Village,  and 
data  sliov,  tr.at  they  occur  c,uito  co':.-iO'iy  there;  ho./e.'-r,  their  i  ;:portanc :. 
as  causes  of  illness  renairs  to  e^i  d -,tc-rMi  ned . 

These  viruses  v.erc  segregated  froi  the  kno'.;n  acsnts  by  Rosen  using 
an  i  n  feresti  nc  nev.  approach.   ,",  pioneer  in  the  develop- vent  of  ;  i  ra  I 
/er.iagg  I  uti  nation  tests,  Fosen  eoil^cted  hundreds  of  isolates  of  adeno- 
viruses and  enteroviruses  an-d  r"_o /i  ruses.   Using  specific  he-",nagG  1  uti  nation 
and  hemagglutination  inhibition  techniques  (r.;ost  of  then  ne,.iy  develop:d 
by   Rosen  hi.iself),  he  ..ee  r:.edi!y  eh ;  .  to    idi^ntify  thos,  that  fell  into 
pTi  iously  classified  categories  and  s-grecate  those  that  didn't  i nto  • 
th.,ir  separate  r.s::   cetegori.;s.   Th^se  ".ajor  technical  hr^a'-.throughs 
r^pr-sent  on.:  of  the  reason:  for  Liu's  pre-e.Tii  nence  in  •  iral  diagnosis 
ane  classification,  and  currently  the  h.emacg  I  uti  nation  and  he.v,2gg  I  uti  nation 
inhibition  technicu^s  eevelop^c  sy  Rosen  ar^  being  used  by  Many  laboratory 
•..'orl-.ers,  including  his  colleagues  in  LID  -  namely.  Chancel;,  Johnson, 
Roe'S,  nbinanti,  and  5ev..r.  •    . 

e.C   LID  as  a  Viral  jiacnostie  ane  ."..f  ,r  ^.nce  Center  ror  Respiratory  and 
Other  Viruses 


acres' 


..'ir-  appointee  proj-cr 
eroeuction  of  standard 


c  ar -  Typ  i  ne  S  .runs  -  Durinc 
rectors  on  thre,-  ,aroe,  co-nn; 


?cl  ,  LID  scientist; 

a  I  contracts  for 

jsked  to  super /ise 


Iral  re3g:,nts;  Dr.    Huebn.r  . 
the  production  of  b  lite,rs  of  antiserue',  versus  adeno .  i  rus-.^-s  I  to  18 
by  tne  MIAJD  Adono'/irus  Co.e"itt=e  and  eiagnostic  antigens  by  the  Cerebral 
Falsy  Study  Greup  of  Mlt'DS.   S  :".i  !  ar  i  y ,  Dr.  Ro..'e  ..as  asked  by  the  Cancer- 
"irus  Fane!  of  i.'CI  to  serv..  as  project  cir^ctor  for  the  production  of 
ste-eard  e-irus  reagents  in  laboratory  a-inals.   l-lor,  recently,  Drs.  Chanock., 
.Rosen,  and  Abinanti  nae:,-  been  as-ec  b',  the  nee  r  :,sp  i  retory  /irus  pan.;! 
ef  illAjj  ere   the  Enterovirus  Coreeiittee  of  NCI  to  prepare  reports  and 
specifications  for  additional  .iral  reagents.   Thj  I ae oratory  has  accepted 
these  respohs ib i 1  iti -s  not  because  these  reegerts  are  essential  to 
furthering  LID  research  eut  largely  becaus-  of  a  sense  of  duty,  steeiir, ing 
froee  the  realieation  that  opti.euei  national  progress  in  research  on  virus 
diseases   ill  be  delayed  until  these  '.cessary  resources  are  available 
to  eirologists  everyv.here.   Ho.,e,er,  te_se  responsibilities  involve 
not  only  .eiuch  v.'ork  on  the  part  of  our  personnel,  but  also  utilize  a 
significant  part  of  the  LID  budget. 
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The  aellity  te  :;.f  f  ^'Ct  i  .,  I  y  iiencil„  ,.ior-  than  130  viral  agents  of 
man  end  eni.ials  r_-c^.tres  e  sta.'f  that  is  not  only  exceptionally'  capable, 
^ut  also  eonsc  i  erti  0U5  and  responsible,  ..-iOti  vated  by  a  primary  concern 
ror  o-.'.reil  r.ia;;  i.  .u. .  progress  in  /ires  research  as  compared  to  their  o.vn 
private  research  intarests. 

Such  a  staff  ie  not  only  e-;cept  i  ona  1  ,  but  is  exceedingly  rare. 

e.i   Di2:nD_tie  Ant  i  cans  for  tie.;  .'i  ruses 


During  ICII  additional  ni^.  edeno.iruses  and  ent_ro  ,'i  ruses  v/sre 
ci.araet.r  i  z.jc  by  Lib  scientists  and  accepted  for  classification  by  the 
r_specti..;  national  eo.nmittees  .   b.any  additional  eomp  1  8irr;rnt-f  ix  i  ng  and 
hemagglutination  antigens  have  theT'^forc  been  prepared  according  to  our 
spec  i  f  ieetions  on  t'le  iMMDB  contract  (a  total  of  X  CF  and  CO  HI  antigens 
are  no.,  a  /a  i  i  ab  1  c)  . 

e.2  I'-..  ."  icro-Sero .  oc  ie  Test  -  a  sicnificant  technical  advance 


In  1951  ■.'irtually  all  of  tn^  LID  serology,  OF,  Hi  and  metabolic 
inhibition  (neutralization)  tests  ..ere  routinely  performed  by  means 
of  3  1  . Icro-techn icue  adapted  by  jr.  John  Sever  from  a  Hungarian  (Takatsy) 
proc-dur:-.   The  quantities  of  antiC'^n,  s^^rum  and  other  reagents  used 
in  this  test  are  one-eighth  to  on  .-t-jnth  the  am.ounts  used  in  conventional 
t.^3t5.  Careful  .-,■  cleat  ion  of  nu  .-rous  antigens  suggests  that  agreement 
..ith  eDn,;ntion=l  procedures  is  approximately  90  per  cant.   .Reproducibility 
is  also  .ceivalent.   This  ne..  technique  represents  a  real  br-jal'.through , 
since  it  pc^rmits  e  ti.mes  .more  tests  .;Ith  costly  antigens  and  precious 
seru.-.'.s  tb.en  ceuld  :a  done  befor^.   Thus  our  antigens  .,hich  to  date  cost 
3bC0,0OC  to  produc=  on  contract  are  no.v  ,.orth  2.'-  million. 

Zqually  i,'.:pertant  nas  be.an  the  application  of  this  t'^chnique 
to  the  diagnosis  ef  extraneous  mous_  .irus.^s  -^y  our  oncology  study  group. 
Thus  ..ith  b.l  ml  of  saru..-,  tahen  from  the  inner  canthus  of  laboratory  or 
•.vild  v.ice  .,e  can  no.,  perfor-^  diagnostic  serology  in  CF  and  HI  versus  10 
to  20  .mous--  .i  ruses. 

0.1   ,"  I  uor_-5eent  Antibody  Svecies  ef  Eaton's  rPLG  Acent  Gro.n  on  Acellular 


Another  technical  st,p  :or\.arc   eas  of  course  the  gro'.vth  of  the 
Eaton  prhnary  atypical  pne^-.iOnia  (PAP)  agent  on  acellular  bacteriological 
media.   But  of  equi'.'alent  im.portance  .,as  the  development  by  Chanock  of  a 
test  for  antibody  responses  against  PAP  using  colonies  of  Eaton's  agent 
grov.n  on  solid  agar  as  antigen  in  the  Coon's  fluorescent  antibody  procedure. 
Paired  serums  from  patients  with  PAP  taken  in  five  separate  years  shov;ed 
in  every  case  significant  antibody  rises  in  this  new  system. 
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-v.C  5 -TO-Zp  i can io! oc,v  of  Hu/nan  '/iral  Diseases 

During  1 9C  I  antigens  against  i..or-  than  IOC  co:,'..,ion  .'i  ruses  (6  r;,yxo- 
.irus-^,  '"-^-  adeno'.' i  ruses ,  RS  ,  -  r,o/i  ruses,  59  cnt^ro  i  ruses,  and  IC  mouse 
viruses)  .;ere  evaluated  in  th-  ruicro-CF  and  .T:icro-F-!l  test  systems. 

Tnis  progra,;.  r,;pres;nte  collaboration  bet,;ecn  th-  cerebral  palsy 
st'j'„y  group  of  i~!l,','D3  and  a!  I  of  th",  res_arch  units  in  tlie  Virus  and 
Ep  i  de.niol  ogy  Sections  of  LID. 

E-ct-nsivo  scrolog  ic-^p  i  do  iii  o  I  oc  ic  surv-ye  ar^  no.,  in  progress  on 
the  pr:-'.-e  I  ence  of  antieody  respon^ee  against  i.iore  than  IOC  viruses  in 
.jOi.ien  gi.'ing  birth  to  abnorinai  babies,  and  in  chiidre.e  and  adults  '.;ith 
acut-.-  respiratory  illnesses,  neuroiogicai  diseases,  and  cancer.   The 
prevalence  or    specific  adeno  .'ir  us  and  myxovi  rus  antibodies  in  sick 
;liiicr:n  at  Junior  Village  and  Children's  Hospital  ie  no:;  under  study, 
thus  adding  a  ne.,  di..iension  to  O'^r   l;no..- 1  ^dg^-  of  the  natural  history  and 
pathogenesis  of  these  agents. 

Si.iiiarly  s-roiogical  sur.  eys  of  these  populations  have  revealed 
n„.,  anc  './holly  une;<poCt.^e  i  nf  or.iat  ion  on  the  entero  .'I  ruses  .   Previous 
data  fro.v,  Junior  'Viilage  .,l:ich  suggested  that  ::.ntero  ■  i  ruses  ..;re  important 
C3JS-3  of  acute  respiratory  illn_ss,  and  that  this  ...ay  ee  the  .eost  frequent 
iiln-ss  caused  by  jntero/ i  ruses ,  ..as  confirmed  by  serologic  studies  of 
pati;.rts  fro.',  D.  C.  Chiier.n's  !-.'ospitai.  These  tests  shov.-ed  in  i  ?C  I 

rus  inf-ction^  in  chiiidren  v.Ith  acute  respiratory  disease 
:::e3  as  frequent  as  in  ag-;-matched  control  chilcren  e'itnout 
E;<tens;7„  s-ro logic  studies  are  no:.'  In  progress 
i'/e  contributions  of  eni'ero ..  i  rus  infections  to 
I  C  ,GCC  pa  i  red  s : ra  are  ava liable  f  rom  resp  i  ratory 


that  -,ntero: 

r.-p  i ratory 
to  .:-3luati.  vne  reiav 
hur:an  disease.   Ov:,r 

die:-a5-  and  control  pati::"t3  eoileeted  curing  the  past  tv.'O  to  five  years 
fro..  Children's  Hospital,  Junior  '.'illage,  and  Camp  Lejeune.   Similarly, 
s.rial  speci.-.ens  are  a.-a;!able  on  7"  enilcrcn  :,'ith  leukemia  plus  73 
eo-.tro;3  and  perhaps  H7  ,?CC  pregnant  eo.e.en  '..tio  have  not  giv_;n  birth. 
Since  these  and  other  seru.i  speci.vens  are  obtained  from  all  parts  of  the 
United  States,  during  se.-vrai  years  (and  from  other  countri-s  as  ,.eil) 
•re  should  obtain  -.-aiuable  information  on  th^  regional  occurrence  of 
nuL.erous  :i  ruses  i"  biff-r_~t  ag_  groups  and  at  diff.^rent  th.ies;  infon.ia- 
tion  thus  far  a'.aiiable  to  a  meager  ex'rent  for  only  a  fev;  viruses  - 
na.viely,  poiiovirus  and  influenza. 


le 


P1-5-NIH 
Surr.f.iary  Statement 
Laboratory  of  Infectious  Diseases,  NIAID 
Ca  i  endar  Year  I 9C I 

,  ■"  St'jdies  of  Cancer  Viruses 

Studies  of  anir.iai  cancer  .irusas  have   proc  jeded  satisfactorily 
;otr,  in  the  fi^lc  and  in  th:  lajoratory.   pjrhaps  eur  -.:e£t  important 
function  is  tD  focus  attention  on  the  ir.iportanc.  and  f^asicility  of 
studying  t;i.  occurrence  and  L^hc-'ior  or  v;anc^r  .iruses  in  nature,  to 
'z\~    e--:'op  ^aeorstory  tools  ■..hicn  ..la!;.  sucii  studies  pessible,  and  to 
cor-ti'ue  to  iijip  define  the  extraneous  -iruees  in  cancer   irus  study 
systc'.s  ..liich  are  procucing  aLeost  insuperable  oestacies  to  the  dc/elop- 
..■r.nt  of  re'iaele  infonv.etion  about  canc„r  /iruses. 


:c  I  es  07  tn,-  i.aTural  j-iisTory  or  rol'/o^^ia 


rus 


The  natural  eye  !  ^  of  polyopia  virus  ..as  found  to  j :,    ..eil  established 
'.   '.  '.us   r:uscu  1  us  li.ing  in  farr,;  ineuetry  -ecologies  in  Mary  lane  and  in 
ndiana.  There  is  e.\'tens i ve  evidence  that  the  ace-old  association  of 
"he  nouse  r.ouse  first  .-.lentioned  in  relation  to  crain  storage  in  the 
led  i  terranean  area  (recorded  in  ancient  Egyptian  end  3ree';  records  and 
h-,;.  Old  TestaT.ent)  no.,  persists  in  .lecern  grain  storage  facilities,  on 


•ar'MS  anc  in  cenrral  oepots  all  o/er 


..■or  Id.   Althouch  l-lus  rnusculus 


IS  no.,  indigenous 
As  i  a  and  the  Mi  de 
TD  otnor  parts  of 
and  b  ^coMi  nc  ee  i  I 


o  ell  parts  of  the  ..orld,  it  originated  in  southern 
e  East,  fre'.i  ..hence  it  ..'as  carried  along  lines  of  trade 
he  ..or .  d  reaching  nortnern  Europe   anc  England  by  9GC  A.D. 
stablished  in  the  Me..  World  only  v.'ith:n  the  last  t\.'0 


ee'truieS.   Studies  in  southern  England  and  na 
L'niteu  States  she.,  that  infestation  of  grain  s 
ah. -.est  universal,  and  frequently   ery  intens-i  e 
2e  state  U.S.  sur'.'cy  revealed  an  average  count 
PeCl;  (aeout  le  lbs)  of  shelled  corn. 


one'  I  oe  s_r  ..  eys  in  i  ne 
jrages  are  extensive, 

For  instance,  a  receni 
;f  3C  mouse  pellets  per 


LID  studies  in  the  field  to  date  she.,  that  polyo.a  .irus  infection 
>uld  be  de:eonstrated  in  1  "us  r.iuscu  I  us  on  ■■  of  1,1  llaryiand  dairy  farms, 
:  e  of  b  Maryland  cereal  era  in  .ills  and  b  of  M  Indiana  era  in  mills. 


Me'\-o.:a  .irus  .as  isolated  from  z  :.r 

..-al  crains  used  chief  M-  for  livestoc!'^ 

r :  :t    (^ut  also  for  laboratory  rouse 

and  human  ce-su^:pt  i  e-)  '..here,  if   such 

er-ains  shO';%ed  obiecti'.e  e'/id^nee  of 

:r,ouse  conta  M  nat  ion  and  ..here  the 

•oune 


}05  i 


Tor  poiyoe.a.   In:s  .as  noT  surprising, 

sinCe  infected  :.Mce  are  l;no'..n  to  ;;;erete  large  ameunts  of  -'irus  for 
long  periods  in  th.  urine  and  infestation  ..ith  po  1  yo  .la-pos  i  t  i  ve  mice 
..as  '.'sry  heavy  in  most  of  the  ecology  studies.   Thus,  as  reported  last 
■/ear,  the  poiyo.ia  cancer  .irus  is  ..idely  distrieuted  in  ail  th=  ecologies 
in  ..hich  commiensal  house  ciiee  li^.e  -  in  laboratories,  in  production 
colonies  of  laboratory  nice,  in  densely  populated  urban  tenements,  and 
in  rural  environments. 
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3.2   Lnportance  of  Ccrjal  Grain  Contan i nation  by  Mouse  Viruses 

It  seems  quite  lil'sely  that  ..'idespread  contamination  of  grain 
usually  used  uncoolied  for  feeding  laboratory  mice  and  v/hich  is  generally 
availaole  to  .,'ild  r.iice  as  ■..'ell  may  be  responsible  for  the  v/idespread 
infocfion  of  mice  ..ith  polyoma  virus. 

Of  equal  int^rast  p.^rhaps  is  the  fact  that  other  viruses  can 
also  ce  demonstratec  in  f-'us  nusculus  living  in  human  and  animal  grain 
supplies.  These  include  mouse  hepatitis,  reovirus  Z  ,    lymphocytic  chorio- 
meningitis, salivary  gland  virus,  and  K  virus,  i-louse  leu;-;emia  and 
mammary  cancer  virus  probably  occurs  in  grain  since  previous  studies 
have  demonstrated  both  viruses  in  '.iild  mice;  however,  methods  for  detection 
of  fhese  viruses  arc  not  yet  adapted  for  survey  purposes. 

The  significarcs  of  these  findings  in  relation  to  hu.ian  or  domestic 
animal  diseases  car  only  be  surmised  at  present.   Mo'.vever,  it  is 
clear  contacts  bet.can  these  species  v.'ith  house  nice  and  their  viruses 
is  frequent,  inti.iats  and  possibly  occasionally  extensive. 

.  .Z      Laboratory  Studies  of  Animal  Cancer  Viruses 

LID  studies  ef  polyoma  x-irus  are  largely  centered  in  the  field. 
In  the  laboratory  :-,05t  of  our  efforts  arc  focused  on  attempts  to  adapt 
various  mouse  and  e.  iar,  leul'.emia  -/irusas  to  in  vitro  study  systems. 
Ne.-.'  methods  developed  for  avian  ieul'-ciia  -/irus  by  Beard,  Rubin  and 
Baluda  suggest  that  tssts  suitable  for  ^p  ide;,,iologic  surveys  .v  i  I  1  soon 
be  available  for  ch:-:;en  lymphomatosis  and  myeloblastosis  viruses  and 
for  a.ian  sarcoma.   Attempts  to  adapt  rab;it  and  human  papillOi.".a  viruses 
to  tissue  culture  systems  by  V.'hits,  a  visiting  scisntist  from  Australia, 
failed;  however,  specific  and  useful  complement  fi>;ation  and  neutralization 
tests  for  rabbit  papilloma  virus  ..;re  obtained  and  evaluated  during  1961. 

,  . -r   Extraneous  Vir'jses  as  3ac'.;ereur.d  Noise  in  Cancer-'.' i  rus  Study  Systems 

This  problem  -as  if  anything  become  .;orse.   Additional  viruses 
.-.ere  found  in  production  coioni„-s  of  laboratory  mice,  including  PVi-'i, 
ne.;  strains  of  hepatitis  and  Riley's  p'asma  agent.   For  instance,  Riley's 
agent,  together  ..ite  reo/irus  5  and  hepatitis  .'irus  turned  up  successively 
in  our  passage  lines  of  .'■'.oloney 's  leukemia. 
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7.G  Studies  of  Domestic  Animal  Viruses 

Domestic  animals  (cattle,  sheep  ,  swine)  have  many  opportunies  to 
transmit  infectious  agents  to  man.   Itis  not  our  aim  to  resumie  studies  of  old 
zoonoses  such  as  '  fever,  psittacosis,  or  swine  influenza. 

However,  during  the  last  four  years,  Drs.  Abinanti  and  Rosen  have 
demonstrated  a  number  of  viruses  closely  related  to  human  agents  in  the 
respiratory  and  enteric  system  of  cattle  (i.e.  parainfluenza  3,  and  reovi ruses 
types  I,  2  and  3)  w;-ich  deserve  study.   Recently  other  workers  have  isolated 
adenoviruses  and  numerous  agents  that  have  the  properties  of  enteroviruses 
from  catt le. 

In  1961,  Dr.  Abinanti  reported  on  a  new  nemadsorbing  enterovirus  from 
cattle,  and  with  Dr.  Rosen  succeeded  in  also  isolating  numerous  enteroviruses 
from  cattle  feces. 

It  now  appears  tnat  the  serotypes  of  bovine  enteroviruses  rnay  be  quite 
numerous  (as  are  tne  numen  and  simian  agents).  Before   rational  and  systematic 
investigations  of  these  agents  will  be  possible,  they  must  be  cnaracter 1  zed, 
a  system  of  classification  devised  and  then  tested  for  immunologic  relation- 
ships with  the  already  classified  human  and  simiian  viruses.   Tn  i  s  problem  is 
so  critical  and  its  importance  so  obvious  that  Dr.  Abinanti  working  with 
Rosen  and  Johnson  in  this  laboratory  plans  to  devote  tne  next  year  to  efforts 
designed  to  set  up  tne  first  systematic  classification  of  bovine  enteroviruses. 
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iviedical  Mycology  Section 

The  Mycology  Section  is  engaged  in  a  mu 1 t i d i sc i p li nary  and  mu It i faceted 
research  program  on  Mycotic  Diseases.   |n  the  field  the  work  is  focused  on 
isolation  and  identification  of  nev;  fungi  and  on  ecologic  studies  on  various 
fungi  known  to  be  pathogenic  for  man.   The  studies  of  new  fungi  are  done  in 
collaboration  with  the  hospitals  and  diagnostic  laboratories;  the  ecologic 
studies  in  collaboration  with  the  Rabies  Control  Unit,  Trinidad,  West  Indies. 
Additional  field  programs  are  planned.   New  antimycotic  drugs  and  antibiotics 
are  tested  for  efficiency  and  safety,  in  cc  i  laborat ion  with  the  Medical 
Physiological  Bacteriology  section  of  LID  and  withthe  Laboratory  of  Clinical 
Investigations.   The  clinical  and  field  studies  are  supported  and  supplemented 
by  basic  work  in  laboratory  on  the  physiology,  toxicity  and  immunology  of 
pathogenic  fungi.   The  search  continues  for  serological  methods  capable  of 
recognizing  miycotic  infections  in  humans  and  in  various  animal  hosts,  and  for 
improved  techniques  designed  for  grov/ing  and  identifying  fungi. 

The  Mycology  Section  reported  II  projects  for  calendar  year  196  1.   Results 
were  published  in  10  papers  and  5  additional  papers  are  in  the  press.  Three 
book  reviews  were  published. 

C.  IV.  Emmons  has  isolated  Histoplasma  capsu  latum  in  Vi/ash  i  ngtcn,  D.  C. 
for  the  first  time  from  a  congested  urban  area,  from  soil  adjacent  to  nouses 
in  Trinidad,  W.  1.,  which  harbor  bats,  and  from  soil  under  roosting  sites  of 
starlings.   He  has  continued  studies  of  the  new  antibiotic  X-507vC  in  order  to 
determine  its  activity  when  used  in  combination  w,tn  Amphotericin  E.   He  has 
described  with  Dr.  Charles  Bridges  of  the  Agricultural  and  Mechanical  College, 
Texas,  a  new  disease  in  horses  caused  b-,  Entcrnophthcra  coronata  and  described 
the  fungus  Hyphomyces  destruens  from  a  disease  of  horses. 

G.  \'l .    Lones  has  investigated  the  quantitative  relationships  of  X5079C 
with  respect  to  fungistatic  action  on  Histoplasma  capsulatum  and  B  lastomyces 
dermat  i  t  i  d  i  s  in  tne  two  morphological  mod i f i cat  ions  .   The  drug  has  been  found 
not  to  inhibit  respiration  on  ammonia  assimilation  in  Histoplasmia  capsulatum. 
However,  there  was  evidence  that  nucleic  acid  synthesis  is  inhibited  by  X5079C 
to  a  greater  extent  than  protein  synthesis.   He  has  n.aintained  two  strains  of 
Coco idio ides  immitis  in  The  spherule  Dhase  and  found  that  the  mycelial  phase 
of   this  organism  grows  rapidly  on  mannitcl  as  a  source  of  carbon  and  the 
spherule  phase  not  at  all.   The  basis  for  the  nutritional  difference  in  the 
two  forms  is  being  examined. 
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f.'.edical  N'ycology  Section 

Dr.  H.  F.  Hasenclever  has  immunized  mice  against  ciiallenge  witli 
Cccc  i  d  i  o  i  des  i  mm  i  t  i  s  and  Cand  i  da  a  I b  i  cans  by  injection  of  nonviable  C.  i  mm  i  t  i  s 
or  Candi  da  a  I  bi  cans  ceils,   f-iice  infected  with  a  sublethal  dose  of  injected 
with  nonviable  ceils  of  Cccc  idio  ides  irnmitiS,  Sa  Itnonel  la  11  popo  1  ysacchar  i  des, 
and  other  species  or  Candida  are  more  resistant  to  intravenous  chellence  v/ith 
C.  a  1  b  i  cans  than  normal  mice. 

With  V.  T.  Andrioie  he  demonsirated  increased  susceptibility  to  species 
of  Candi  da  in  mice  exposed  tc  X-radiation  or   made  diabetic  with  alloxan.   He 
has  demonstrated  two  antigenic  grvjps  within  the  species  Candida  albicans,  one 
being  similar  antigenically  toC.  tropi  ca  I  i  s  and  the  other  to  C.  ste  1  latci  dea. 

Or.  John  Bennett,  working  with  Dr.  Hasenclever,  has  produced  a  hiohly 
potent  anticryptccccca 1  rabbit  serum  with  which  cryptococcal  polysaccharides 
can  be  demonstrated  :n  tne  body  fluids  of  patients. 

Dr.  Donald  Summers,  wori<ing  with  Dr.  Hasenclever,  is  i  nvest  i  gat  i  nc  the 
effects  of  alteration  cf  macrophages  upon  subsequent  ingestion  of  fungus  cells. 
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Medical  and  Physiological  Bacteriology  Section 
Dr.  A.  K.  Saz 

I  ntroduct  ion 

The  Medical  and  Physiological  Bacter  ology  Section  had  an  active  and 
satisfying  year.   Definitive  progress  has  been  made  en  all  problems  under 
investigation  by  the  sraff  of  the  section  and  the  cross-fertilization  occurring 
as  a  result  of  many  individuals  working  en  different  problems,  though  all  con- 
cerned with  basic  cell  biology,  has  proved  cf  inestimable  value  to  us  all.   The 
professional  re  lat icnsiii ps  among  the  various  members  ot  the  section  have  been 
of  a  high  order  and  have  contributed  tc  a  most  satisfactory  professional  at- 
mospnere.   The  doctoral  level  personnel  of  the  section  however,  are  disappointed 
(as  we  have  been  for  several  years  now)  that  there  is  still  no  microbial  genetics 
program  In  tne  section.   Each  project  leader  could  benefit  by  informal  discus- 
sions with  a  geneticist.   Beyond  this,  however,  is  the  awareness  that  the  sec- 
tion is  not  truly  contemporary  without  this  most  important  discipline  repre- 
sented in  our  prcgrami.   Representation  will  be  made  separately,  once  again  as 
for  tne  last  four  years,  for  funds  and  space  for  a  microbial  genetics  program 
within  this  sect i on . 

A  highly  interesting  observation  concerning  staphylococcal  penicillinase 
has  been  made.   |t  seems  probable  tiiat  this  enzyme  is  a  non-specific  cyclic 
peptidase,  splitting  various  cyclic  peptices  tc  straight  chain  compounds  -- 
this  observation  offers  at  least  a  partial  answer  to  the  hitherto  disturbing 
question  of  i he  rcie  and  function  of  penicillinase  ;n  bacteria  in  their  natural 
habitat.   Under  normal  ecological  conditions,  it  is  highlv  unlikely  that  bac- 
teria ever  come  into  contact  with  penicillin,  hence  the  value  of  the  possession 
cf  penicillinase  to  the  total  economy  of  the  cell  has  been  dubious.   By  offering 
the  Dossibillty  that  penicillinase  is  primiarily  a  specialized  peptidase, 
its  role  is  c.nceivably  enlarged  to  a  more  important  function  In  cellular 
metabo I i  sm. 

Significant  observations  have  been  made  on  the  oroblem  dealing  with 
the  antibacterial  sctivity  of  m.arine  waters.   It  is  now  quite  clear  that 
the  activity  Is  due  to  a  large  organic  molecule  w;th  molecular  weight  greater 
than  1C,CCG  rather  than  due  tc  the  inorgenlc  ion  content  of  the  sea  water. 
This  observation,  obtained  as  a  result  of  exhaustive  dialysis  experiments, 
settles  in  large  parj  a  controversy  which  has  ijeen  raging  for  75  years  amongst 
biological  oceanographers .   Partial  Isolation  and  purification  of  the  active 
factor  has  been  obtained.   Further,  the  activity  seems  to  be  quite  specific 
for  gram-positive  bacteria,  thus  offering  an  attractive  hypothesis  in  expla- 
nation of  the  fact  tnat  the  vast  majority  of  bacterial  genera  in  the  oceans 
are  gram  negative.   The  activity  is  always  present  In  ocean  water,  varying 
only  quant  it  af  i ve ly  and  this  finding  answers  in  part  the  hitherto  disturbing 
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observation  that  activity  of  raw  sea  water  varies  temporally  and  seasonally. 
From  the  point  of  view  of  isolation  and  purification  of  an  ant i staphy locoeca I 
factor,  particularly  dctive  against  pen i c i  I  I i nase-produc i ng  staphylococci, 
tl-i  i  s  is,  of  course,  decidely  advantageous. 

Highly  significant  observations  fiavo  been  discovered  this  year  dealing 
with  metabolic  differences  occurring  between  iron-deficient  and  iron-sufficient 
strains  of  Staphylococcus  aureus.   The  degree  of  iron  depletion  or  enricfiment 
was  controlled  by  the  ratio  of  free  Fe  to  iron-bound  siderophilin  in  the  medium 
of  growth  of  the  organisms.   Using  radioactive  "Iracers,  it  is  now  quite  clear 
that  iron-deficient  colls  lack  the  ability  to  matabolize  the  six  carbc^n  of 
glucose  when  compared  with  iron-sufficient  cells  and  further  that  the 
deficient  cells  also  have  decreased  abiliiy  to  incorporate  carbon  into 
protoplasm.   These  observations  are  a  hig.-.ly  iiviportant  beginning  in  a  pro- 
ject designed  to  understand  the  biology  of  staphylococci.   Since  production 
cf  the  various  stapliy lotcxi ns  presumably  mirrors  the  overall  metabolic  pro- 
cesses of  the  cells  and  since,  as  indicated  above,  i  rcjn  plays   such  a  highly 
iuipcrtant  role  in  inetabolisn,  the  hope  remains  that  by  juggling  iron  avail- 
ability in  v  i  vo  (and  this  can  be  done  by  proper  use  of  siderophilin),  one 
will  be  able  to  render  invading  staphylococci  less  toxic. 

In  the  development  of  tie  above  thesis,  it  has  been  esserrfial  -fo 
devise  methods  for  purification  of  phys lo  log . ca I ly  active  siderophilin  and 
for  assying  such  activity.   This  has  finally  been  done  by  various  ingenious 
biochemical  techniques  and  the  problems  can  now  be  attacked  forthri ght ly . 

Preliminary  clinical  data  indicate  the  efficacy  of  strain  specific 
therapy  for  various  antibiotic-refractory  urinary  i ract  infections  and  work 
will  be  continued  on  ti^iis  ifnoortant  and  aggravating  infectious  condition. 

Study  of  tne  M  antigen  of  Group  A,  beta-hemo lyt ic  streptococci  has 
yielded  a  surprising  but  highly  important  dividend  of  basic  significance. 
A  controversy  which  iias  been  going  on  for  decades  over  wheitier  synthesis 
of  the  cell  wall  in  dividing  bacteria  occurs  ty  random  intercalation  or  at 
specitically  polarized  growing  loci  has  been  all  but  settled,  at  least  for 
the  Group  A  streptococci.   Using,  alternately,  periods  of  growth  in  culture 
media  with  and  without  f I uoresce I n- labe 1  led  homologous  anti-M  protein, 
the  issue  has  been  definitely  decided  in  favor  of  the  latter  hypothesis,  i.e. 
polarization.   The  observation  is  of  significance  to  all  studying  cytokinesis 
and  m.orphogenes  i  s  in  bacteria  and  fungi  as  well  as  to  i  fiose  interested  in 
ce I  I -wa  I  1  metabolism  in  general.   Interest,  of  course,  in  cell  walls  ahs 
been  high  in  recent  years  since  many  important  inhibitors.  Including  pen i - 
cillin,  presumably  act  by  virtue  in  inhibition  cell -wall  synthesis. 
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Further  improvement  of  the  "long-chain"  test  for  streptococcal  type 
specific  antibcdy  has  been  made  and  its  simplicity  and  accuracy  appear 
likely  to  mai<e  it  a  most  valuable  tool  for  the  answering  of  many  clinical 
and  ep  i  dem.i  o  logica  1  studies.   Currently,  it  is  being  used  in  the  study  of 
pre   and  post-  isolation  sera  from  a  type  12  streptococcal  outbreak  among 
institutionalized  nursery-schoo 1 -age  children. 

The  mechanism  of  the  long-chain  reaction  has  bean  under  investigation 
and  the  possibility  exists  that  the  phenomenon  is  a  form  of  agglutination 
requiring  bivalent  antibody  and  may  not  be  enzymatic  as  suggested  by  other 
v/orkers . 

Other  studies  dealing  with  Group  A  streptococci  include  effect  of  I^'i-protein 
on  phagocytosis  of  streptococci  by  mouse  leukocytes  and,  by  use  again  of 
f luorescei n- labe 1  led  antibody,  the  fate  of  phagocyte- i ngested  cells,  and  the 
conversion  of  streptococci  to  protoplasts. 

Studies  on  the  detoxification  of  toxic,  potentially  useful  antimicrobials 
have  continued.   i\'e'.7  chemical  methods  for  treatment  of  iscniazid,  streptomycin, 
kanamyc'n,  cycloserine  and  Kiracil  D  to  render  them  less  toxic  have  been  devised 
with  excellent  results. 

A  number  of  nev;  aromatic  iodine  compounds  with  low  toxicity  has  been 
synthesized  with  marked  in  v  i  vc  parss i t i c i da  I  activity.   Newly  synthesized, 
long-chain  th icsemi carbazones  and  salts  of  th ioxanthanones  have  passed  initial 
screening  by  the  Cancer  Chemcthera-y  Screening  Center  as  antitumor  agents 
and  further  tests  are  inprogress.   The  same  compounds  are  being  tested  for 
anti  leprotic  and  antiviral  activity  in  man. 

Of  vast  potential  im,port,  is  the  isolation,  characterization  and  par- 
tial purification  of  antibacterial  and  antiviral  substances  from  mo  Musks, 
particularly  oysters.   Two  fractions,  decidedly  different  in  behavior  on 
columns,  but  both  presumiably  glycoproteins,  have  been  found  to  be  active 
against  tacTeria,  including  staphylococci  and  viruses  (polyoma  and  influenza). 
The  significance  of  tr.  is  is  obvious  for  an  effective  chemotherapy  of  small 
virus  infections  is  of  great  moment. 

Marked  advances  nave  been  made  in  an  understanding  of  the  electron 
transport  of  Hydroqenomonas  and  as  a  consequence,,  relying  on  the  thesis  of 
comparative  b iochemi strv ,  the  main  energy-yielding  systems  of  mamma  I i na  tis- 
sues.  The  system  in  the  autotroph ic  Hvdroqenomonas  is  ideal  for  these  studies 
since  it  is,  in  distinction  tc  systems  in  all  other  forms  studied,  at  least 
partially  soluble.   This  fact  obviates  the  extreme  difficulty  of  working 
with  particulate  and  hence  highly  complex  material.   As  further  indication 
of  the  relative  simplicity  of  the  comiplex  in  this  organism  has  been  the 
finding  that  it  contains  only  one  cytochrome.   It  now  seems  obvious  that 
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f lavoproteins  are  active  in  this  system  in  the  transport  of  elutions  and  a 
judicious  thesis  can  be  presented  for  the  formation  of  reduced  pyridine  nu- 
cleotides via  the  hydrogenase  system.  However,  a  new  intermediate,  different 
from  others  heretofore  described,  apparently  is  involved  in  the  formation  of 
reduced  pyridine  nucleotide.  This,  of  course,  has  vast  theoretical  ramifica- 
tions and  would  indicate  important  differences  between  bacterial  and  human 
energy-y ie Id i nc  systems  and  might  well  indeed  be  a  basis  for  selective  attacks 
on  bacteria  by  anti bacteria  Is. 

V/ork  on  this  system  in  the  past  has  been  hampered  by  the  instability 
on  extreme  oxygen  sensitivity  of  tl^  enzymes  involved.  These  limitations 
have  now  been  overcome  as  a  result  of  work  performed  during  the  past  year 
and  rapid  progress  is  now  possible. 

Cell  walls  are  tie  largest  anatomical  structure  of  bacterial  cells. 
It  is,  therefore,  surprising  that  until  recently  very  little  has  been  done 
in  investigations  which  might  lead  to  a  better  understanding  of  this  struc- 
ture.  However,  as  a  result  of  the  observations  i ndi cat i ng  that  various 
inhibitory  substances  including  penicillin  and  cycloserine  may  be  active 
inhibitors  by  virtue  of  interference  with  cell  wall  matabolism,  new  em- 
phasis has  been  placed  on  this  structure.   Very  recently,  it  has  been  re- 
ported that  pclyiners  of  r i b i to  1  or  glycerol  phosphate,  the  so-called  teichoic 
acid,  represent  5C-5C>  of  the  dry  weight  of  the  cell.   Investigation  into 
the  possible  relationship  between  penicillin-resistance  and  ce  11 -wa 1  I  metabo- 
lism and  synThes's  is  obviously  of  prime  importance.   A  new  project  in  this 
section  deals  with  the  teichoic  acids  of  penicillin-sensitive  and  -resistant 
staphylococci.   This  is  an  enormously  complicated  field  and  isolation,  puri- 
fication and  assay  of  the  acids  present  extrer.'iely  difficult  problems.   Never- 
theless, real  progress  has  been  made  in  elucidating  the  conditions  necessary 
for  extraction  of  these  ce  1  1 -wa  I  1  components  in  active  form  and  a  stucy  is 
under  way  locking  toward  tr;e  nature  of  the  linkage  of  teichoic  acid  to  the 
remiainder  of  the  cell  wall. 

An  extremely  important  observation  has  teen  mace  indicating  that  staphy- 
lococcal teichoic  acid  is  heterogeneous  and  the  physio-chemical  properties 
of  these  adds  are  being  studied.   This  heterogeneity  may  be  related  to 
the  im,nuno  log  ica  I  specificity  of  the  staphylococci. 

In  the  pest  year.  Dr.  Austin  Shug,  Mr.  Coleman  Seward,  Mr.  Esly 
Caldwell  and  i-Ir.  Gecrce  Canty  have  resigned  from  this  section  and 
Dr.  Eskin  Huff,  fwiss  Harriet  Milner,  Mrs.  Nancy  Harriff  Myers  and  Miss 
Collette  Lizottee  have  joined  the  section. 
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A.  Studies  on  cellular  and  cell-free  staphylococcal  penicillinase. 

The  study  of  staphylococcal  penicillinase  has  taken  a  new  and  interest- 
ing turn.  The  role  of  penicillinase  in  the  natural  ecology  of  those  cells 
possessing  this  activity  has  been  a  matter  of  considerable  interest  to  us 
for  some  time  now.  It  seems  quite  clear  that,  au  naturel,  organisms  simply 
do  not  come  into  contact  with  penicillin.  Wo  one  has  as  yet  shown  that  peni- 
cillin, or  for  that  matter,  any  other  antibiotic,  is  produced  in  the  soil 
or  other  milieu,  e.g.  nasopharynx,  throat,  etc.  As  a  consequence  of  this, 
the  possession  of  penicillinase  activity  by  any  given  strain,  woiJld  seem  to 
be  of  no  profound  survival  value  to  the  cell,  were  penicillin  the  sole  sub- 
strate for  the  enzyme.   Since  penicillin  is  a  cyclic  dipeptide  of  D-valine 
and  D-cysteine,  the  thought  occuri^d  to  us  that  penicillinase  might  be  a 
non-specific  enzyme  acting  upon  various  cyclic  peptides.  We  were  fortunate 
at  this  time  in  being  able  to  secure  two  cyrstalline  cyclic  peptides  from 
Dr.  M.  Winitz,  NCI,  NIH  who  was  interested  in  having  these  compounds  tested 
for  antibacterial  activity.  The  compounds  affected  various  organisms  as  if 
the  peptides  were  penicillin.  Penicillinase -producing  strains  were  resis- 
tant to  the  compounds,  sensitive  strains  were  sensitive.  Tests  for  hydrolysis 
of  the  peptides  by  the  penicillinase  preparation  indicated  that,  indeed,  hy» 
drolysis  occurred.  Currently,  by  use  of  the  fluorodinitrobenzene  technique, 
we  are  attempting  to  pinpoint  the  locus(i)  of  cleava^. 

This  is  an  extremely  interesting  observation  from  a  theoretical  stand- 
point and  it  also  offers  some  distinct  practical  possibilities.  Since  vir- 
tually all  cyclic  peptides  isolated  to  date  from  biological  sources  possess 
viological  activity  (e.g.  various  antibiotics,  vasopressin,  oxytocin,  etc.), 
widespread  occurrence  and  availability  of  an  enzyme  of  this  type  could  have 
important  clinical  possibilities.  In  addition,  screening  of  cyclic  peptides 
for  potential  chemotherapeutic  purposes  against  penicillinase -producing 
staphylococci  ■sd.ll  be  made  easier,  should  this  hydrolysis  prove  to  be  gen- 
eral, since  assay  for  hydrolysis  takes  approximately  5  minutes  whereas 
growth-inhibitory  assays  take  24  hours.  The  search  for  penicillinase  in- 
hibitors has  continued  as  detailed  in  the  annual  report  for  I960,  Thus  far 
no  compounds  with  activity  greater  than  those  previously  reported  have 
been  found. 

B.  Antibacterial  activity  of  sea  water 

Significant  progress  has  been  made  on  the  investigation  dealing  with 
the  antibacterial  activity  of  sea  water.   The  controversy  which  has  been 
going  on  for  75  years  over  whether  the  observed  lethal  activity  of  sea 
waters  for  terrestrial  bacteria  is  due  to  the  inorganic  ion  content  of  the 
waters  or  is  due  to  an  organic  constituent  has  been  settled,  at  least  in 
part.   Exhaustive  dialysis  of  sea  water  versus  running  tap  or  distilled 
water  leaves  a  preparation  remaining  inside  the  dialysis  bag  with  undiminished 
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activity.  This  vould  indicate  that  the  putative  substance  has  a  molecular 
weight  of  greater  than  10,000.  Since  it  is  highly  improbable  that  an  in- 
organic polymer  of  this  size  could  occur  under  the  conditions  of  the  experi- 
ment, it  seems  safe  to  say  that  the  compound  is  organic.  The  active  material 
has  been  concentrated  by  flash  evaporation  and  vacuum  distillation  and  can 
be  re -diluted  to  original  activity.  Concentrated  material  has  been  placed 
in  an  electrophoresis  apparatus  and  some  degree  of  resolution  has  been  ob- 
tained. 

The  compoiind  possesses  strong  specificity  for  gram-positive  bacteria, 
since  all  six  gram  positive  species  tested  were  killed  by  the  sea  water  or 
fractions  of  it  while  five  genera  of  gram  negatives  were  either  uninhibited 
or  even  grew  out  in  the  waters.  This  observation  offers  an  attractive  ex- 
planation for  the  fact  that  the  bulk  of  the  bacterial  genera  in  the  oceans 
(greater  than  95^)  are  gram  negative. 

From  the  biological  point  of  view,  another  highly  significant  fact  has 
been  noted.  It  has  been  a  disturbing  observation  that  the  antibacterial 
activity  of  sea  water  has  waxed  and  waned  in  time*  We  have  been  able  to 
show  definitivBly  that  this  difference  is  strictly  quantitative  rather  than 
qualitative  since  all  samples  of  sea  water  collected, are  active  when  properly 
concentrated  regardless  of  initial  lack  of  activity  of  raw,  untreated  water. 
Ths  observation  lends  distinct  encouragement  to  the  possibility  that  a  com- 
pound can  be  isolated  from  sea  water  which  has  use   in  the  treatment  of  bac- 
terial infections  and  particularly  those  caused  by  penicillin-resistant 
staphylococci.  It  should  be  noted  that,  if  anything,  penicillin-resistant 
penicillinase -producing  staphylococci  are  more  sensitive  to  the  lethal  ac- 
tivity of  sea  water  than  are  penicillin-sensitive  staphylococci. 

It  will  be  of  interest  to  determine  whether  sea  water  preparations, 
particularly  when  more  progress  is  made  on  isolating  and  purifying  the  anti- 
bacterial substance,  have  any  effect  on  viral  multiplication. 

C.   Non-specific  imm\mity  associated  with  serum  siderophilin  and 
the  iron  metabolism  of  both  pathogen  smd  host. 

Research  on  this  project  is  oriented  towards  elucidation  of  the 
following  problems:   The  contribution  of  blood  serum  siderophilin  to  the 
natural  resistance  of  the  host;  the  iron  requirements  of  selected  patho- 
gens and  the  effect  of  the  iron-chelating  siderophilin  on  iron  accumula- 
tion, growth,  and  metabolism  of  these  pathogens;  the  factors  leading  to 
changes  in  concentration  of  both  serum  iron  and  siderophilin  in  circulat- 
ing blood  as  a  result  of  infection  and  other  abnormal  conditions;  and  the 
consequence  of  such  changes  on  resistance  to  infection,  iron  absorption  by 
the  host,  and  anemia. 
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While  these  problems  are  all  considered  worthy  of  investigation,  the 
severe  inadequacy  of  staff  available  requires  restriction  of  effort  to  limi- 
ted, possible  goals.  Extending  our  investigations  on  Staph,  avireus  as 
adumbrated  in  our  I96I  summary  jreport  (q,v,),  we  have  established,  among 
others,  the  following  additional  facts: 

1)  In  growth  studies  with  Staph,  aureus  we  have  observed  that  cells 
grown  in  high  iron  media  accumulated  increasing  amounts  of  the  metal  while 
those  grown  in  low  iron  media  retained  a  constant  low  amount  of  iron  through- 
out the  growth  period. 

Although  both  types  of  cells  reached  their  stationary  phase  of  growth 
in  approximately  the  same  time  of  incubation,  the  cell  population  was  usually 
ten-fold  or  more  greater  in  the  media  with  high  iron  than  in  the  same  media 
with  low  iron.  Manometric  experiments  employing  these  high  and  low  iron 
cells  established  that  the  previously  reported  metabolic  differences  of  such 
cells  are  independent  of  the  physiological  age  of  the  cells.  Preliminary 
enzymatic  analysis  of  cell-free  extracts,  particularly  their  DPNH  oxidase 
and  dehydrogenase  activities,  have  been  performed  but  precise  quantitatlTre 
evaluation  awaits  further  study. 

I 

2)  Following  up  on  observations  that  iron-low  cells  undeirwent  spon- 
taneous lysis  more  rapidly  than  iron-rich  cells,  we  analyzed  extracts  of  both 
types  of  cells  for  possible  nucleotide  cell -wall  precursors.  Wo  differences 
were  detected  between  the  extracts  from  the  two  types  of  cells. 

3)  Employing  C  -tagged  glucose  we  have  studied  the  metabolism  of  this 
substrate  by  high  and  low  iron  cells.   Our  results  attest  to  an  oxidative 
deficiency  of  iron-deficient  cells  and  a  lack  of  ability  to  oxidize  or  de- 
carboxylate  the  moiety  of  the  metabolized  glucose  containing  the  6-Cl^  carbon. 
Not  only  is  the  oxidative  capacity  of  iron-deficient  cells  impaired  but  also 
their  ability  to  incorporate  carbon  into  cell  material  when  compared  to  iron- 
rich  cells. 

As  opportunity  permits,  we  plan  to  continue  our  investigation  of  the 
growth,  metabolism,  and  enzymatic  capabilities  of  S .  aiureus  when  grown  under 
conditions  approximating  the  in  vivo  state  with  especial  regard  to  the  ef- 
fect of  different  serum-iron  saturations  on  such  characteristics.  Emphasis 
will  also  be  placed  upon  the  biochemical  mechanisms  by  which  iron  controls 
the  overall  netabolism  of  the  organism.   We  are  particularly  interested  in 
investigating  both  qualitatively  and  quantitatively  the  production  of  staphy- 
lotoxins  by  Staph,  aureus  grown  in  serum  at  high  and  low  iron  levels.   This 
area  of  study  has  immediate  clinical  implications  since  the  in  vivo  milieu 
often  does  provide,  or  can  be  made  to  provide,  growth  conditions  for  the  bac- 
terial pathogen  favorable  to  high  iron  availability  or  to  iron  restriction. 
Additional  biological  features  such  as  effectiveness  of  phagocytosis  and  pos- 
sible differences  in  response  to  antibiotics  of  high  and  low-iron  containing 
cells  should  be  studied. 
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D.  Biochemistry  of  the  acquisition  of  iron  tj  ma.TnniRiian  tissues 
as  mediated  hy  the  iron-binding  protein,  siderophilin. 

Siderophilin  is  the  specific  iron-binding  protein  component  of  the 
circulatory  system  fluids,  serum  and  lymph,  and  has  already  been  shown 
to  possess  three  biological  functions:   iron  transport  in  the  body,  non- 
specific immunity  against  iron -dependent  pathogenic  bacteria,  and  inhibi- 
tion of  the  production  of  lipid  peroxide  in  the  circulating  blood.  All 
three  functions  are  ascribable  to  the  specific  iron -chelating  capability 
of  the  protein.  To  study  and  exploit  the  properties  of  siderophilin  for 
clinical  use  in  infectious  and  constitutional  diseases  it  is  necessary  to 
possess  isolated  siderophilin  in  native  form  and  in  quantity.   During  this 
year,  we  have  continued  our  search  for  a  simple,  reproducible  method  to 
test  for  the  "undenatured"  and  physiologically  fully  active  preparation  of 
isolated  siderophilin.  We  have  succeeded  in  the  development  of  a  liver- 
mince  -iron  uptake  method  which,  when  used  in  conjimction  iri-th  our  reticulocyte 
iron  uptake  procedure  (See  I960  Project  Report  WIAID  #63-B),  establishes 
the  physiological  suitability  of  the  isolated  siderophilin  for  laboratory 
investigation  and  for  clinical  use.  A  comprehensive  discussion  of  the 
several  siderophilin  analytical  methods  developed  by  this  laboratory  provided 
the  substance  of  a  paper  given  in  Moscow  at  the  Intemationl  Biochemical  Con- 
gress while  a  detailed  presentation  of  the  new  liver-mince  test  method  formed 
the  basis  of  a  paper  presented  to  the  Exiropean  Hematology  Congress  at  Vienna. 

Utilizing  both  our  reticulocyte  and  liver-mince  iron-uptake  tests  for 
evaluation  of  the  adequacy  of  several  isolated  siderophilins,  we  concluded 
that  siderophilin  isolated  through  the  use  of  Rivanol  as  precipitant  is  phy- 
siologically '"denatured".   Our  evidence  suggests  that  satisfactory  sider- 
ophilin can  be  obtained  by  differential  salt  precipitation  and  column  chromato- 
graphic procedvtres. 

Studies  with  reticulocytes,  liver-mince,  and  cells  of  Staph .  aureus  as 
iron  absorbing  agents  from  an  iron-siderophilin  source  have  established 
that  reticxilocytes  and  bone  marrow  possess  a  specific  mechanism  for  the  ac- 
cumulation of  iron  from  this  protein  chelate  referable  to  the  specificity 
of  the  protein  molecule  itself.  Liver  mince  and  staphylococcal  cells  depend 
for  their  iron  on  the  natural  dissociation  of  the  metal -protein  complex 
itself  and  take  up  the  ionic  iron  thus  made  available. 

We  propose  to  continue  our  investigation  of  the  chemistry  of  the  iron- 
siderophilin  complex;  to  extend  our  knowledge  of  the  manner  in  which  vari- 
ous cells  and  tissues  satisfy  their  iron  requirements  throvigh  the  interven- 
tion of  iron-siderophilin  and  to  make  such  applications  of  our  test  methods 
and  to  improve  them  so  as  to  assure  the  production  and  availability  of  ade- 
quate quantities  of  'undenatured'  siderophilin  for  use  by  clinicians  in  their 
investigations . 
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E.   Colifonn  and  Pseudomonas  urinaiy  tract  infections  refractory 
to  antibiotic  drug  therapy. 

The  objectives  of  this  project  are:   to  reinvestigate  the  Isolation 
and  development  of  bacteriophages  specific  for  antibiotic -resistant  strains 
of  Escherichia  coli,  Aerobacter  aerogenes,  Proteus  vulgaris ,  and  Pseudo- 
monas aeruginosa;  to  produce  phage  lysates  of  high  titer  and  virulence; 
to  introduce  such  lysates  into  the  urinary  tract  including  the  kidney  pel- 
vis; and  to  follow  the  course  of  the  infection  and  its  treatment  with  care- 
ful medical  and  urological  supervision.  To  investigate  the  use  of  lyso- 
zyme  alone  and  in  combination  with  ethylenediaminetetraacetic  acid  solutions 
in  the  urinary  tract  for  treatment  of  Pseudomonas  aeruginosa  infections 
and  to  assess  the  effect  of  bacteriophage  lysates  plus  appropriate  lysozyme 
mixtures  on  these  and  coliform  infections. 

Based  upon  a  previous  experience  with  the  successful  use  of  specific 
Proteus  bacteriophage  lysate  in  the  treatment  of  a  urinary  tract  infection, 
we  instituted  a  course  of  treatment  recently  for  a  patient  suffering  from 
a  long  standing  (more  than  5  years)  chronic  E,  coli  urinary  tract  infection 
involving  2  bacteriaJ.  strains.  Following  introduction  into  the  pelvis  of 
each  kidney  of  10  ml  of  high  titer  lysate  specific  for  the  2  E.  coli  strains, 
the  patient  over  the  past  month  has  voided  only  sterile  urine  and  has  im- 
proved generally  in  health.  Since  the  incidence  of  refractory  Pseudomonas 
and  Coliform  urinary  tract  infections  represents  a  significant  proportion  ■ 
of  the  difficultly  manageable  medical  problems  facing  the  urologist  today, 
we  propose  to  pursue  such  investigations  as  will  realize  the  objectives  of 
this  project. 

F.  The  Biology  of  Group  A  Streptococci 

Advance  in  knowledge  of  the  pathogenesis  of  streptococcal  disease, 
and  particularly  of  its  non- suppurative  seq.uelae,  has  not  been  rapid  de- 
spite a  voluminous  literat\ire,  one  reason  'Tor  this  state  may  be  the  scar- 
city of  recent  basic  investigations  of  streptococci  -  particularly  in  the 
direction  of  new  techniques  which  might  be  applied  to' clinical  axid  epi- 
demiological studies  as  well  as  to  investigations  of  phenomena  common 
among  bacteria.  Accordingly,  this  unit  in  the  past  year  has  emphasized 
the  continuation  of  basic  studies  of  group  A  streptococci. 

A  study  of  the  improvement  of  tests  for  streptococcal  type-specific 
antibody  was  initiated  last  year  and  has  been  continued.  One  such  test, 
the  "long-chain  reaction"  previously  described  was  simplified  and  im- 
proved through  study  of  "time-dose"  relationships  and  application  of 
standard  statistical  methods.  The  results  are  described  in  a  publication 
(j.  Bact.,  83,  Jan.  I962) .  We  expect  the  method  to  have  general  acceptance 
as  a  marked  improvement  over  older  techniques,  and  hope  that  it  will  be 
widely  used  to  answer  clinical  and  epidemiologic  questions  which  have  been 
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awaiting  a  suitable  simple  test.  We  are  at  present  applying  it  to  a  study 
of  pre-  and  post-isolation  sera  during  a  type-12  outbreak  among  institu- 
tionalized nurse ry-ag$  children. 

Our  previous  discovery  that  group  A  streptococci  grow  well  in  fluores- 
cein-labelled  homologous  antibody  has  led  to  new  information  on  bacterial 
cell  wall  formation.  By  growing  the  streptococci  in  such  labelled  antibody, 
the  cell  walls  become  labelled.  When  growth  is  continued  after  precipita- 
tion or  inhibition  of  the  antibody,  cell  wall  subsequently  fonned  is  un- 
labelled.  A  complementary  technique  of  initial  growth  in  unlabelled  anti- 
body, followed  by  antibody  precipitation,  growth,  and  then  fluorescent 
antibody,  has  also  been  used.   "Old"  ajid  "new"  cell  wall  have  thus  been  dif- 
ferentiated visually  for  the  first  tine  by  a  cell -wall  marker  in  a  living 
system.  The  results  show  clearly  that  new  bacterial  cell  wall  is  not  formed 
by  diffuse  intercalation  with  old  --  as  believed  by  some  investigators  -- 
but  instead  is  foimed  along  an  equatorial  region  of  activity  in  each  divid- 
ing cell.  We  anticipate  wide  application  of  this  technique  to  the  study  of 
bacterial  and  fungal  cytokinesis  and  morphogenesis.  The  method  is  described 
in  a  forthcoming  publication.  We  are  now  applying  it  to  bacteria  other  than 
streptococci;  and  are  using  similar  labelling  to  visualize  the  effects  of 
various  antibiotics  on  synthesis  of  streptococcal  cell  wall  components. 

The  same  technique  has  been  applied  to  study  of  the  mechanism  of  the 
long-chain  reaction.  Long  chains  form  in  type -specific  antibody  and  break 
up  after  antibody  is  depleted  as  growth  continues.  By  using  fluorescent 
antibody,  we  have  shown  that  the  site  of  chain  fragmentation  under  these 
circumstances  is  in  areas  of  new  cell  wall  formation  (e.g.,  not  antibody- 
coated).  In  either  group-specific  antibody  or  univalent  fragments  of  type- 
specific  antibody,  long  chains  are  not  formed  — which  means  that  there  is 
frequent  separation  between  cocci.  When  such  antibodies  are  fluorescein- 
lablled  and  used  as  above,  it  can  be  seen  that  separation  between  cocci 
occurs  as  often  at  antibody-coated  sites  as  at  uncoated  sites  (e.g.,  "old" 
vs.  "new"  wall).  These  results  show  that  complete  or  bivalent  antibody  is 
required  for  the  long  chain  reaction  and  that  such  bivalent  antibody  must 
be  type -specific.  If  univalent  antibody  inhibits  an  homologous  enzyme  anti- 
gen as  well  as  does  its  parent  bivalent  antibody  (as  has  been  shown  to  be 
true  in  other  systems),  then  it  appears  that  the  long  chain  phenomenon  is 
a  form  of  agglutination  requiring  bivalent  antibody  and  may  not  be  enzymatic 
as  suggested  by  other  workers.  Why  group-specific  antibody  fails  to  agglutinate 
similarly,  however,  is  at  present  unexplained.  Investigations  on  the  mecha- 
nism of  long-chaining  are  continued. 

Previous  studies  of  the  effect  of  the  type-specific  antigen  and  pre- 
sumptive virulence  factor,  M-protein,  on  phagocytosis  of  streptococci  by 
mouse  leukocytes,  have  been  extended.  Enhancement  of  phagocytosis  in  the 
presence  of  added  homologous  M-protein  has  now  been  noted  for  5  different 
serologic  types  of  group  A  streptococci.  M-protein  prepared  by  acid  hy- 
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drolysis  give's  such  results,  but  M  prepared  by  the  picrate  method  described 
last  year  does  not.  Further  investigations  of  this  phenomenon,  in  a  system 
of  human  leiikoeytes,  are  in  progress. 

With  our  attention  directed  to  cell  wall  and  surface  antigens,  we  have 
initiated  studies  of  streptococcal  phages.  The  nature  of  STirface  antigens 
may  become  more  apparent  if,  by  labelling  and  blocking  techniques,  it  can 
be  shown  which  of  them  contain  receptors  for  phages.  In  addition,  it  is  of 
interest  to  see  if  phage  sensitivity  or  lysogenicity  may  be  related  to  viru- 
lence or  toxin  production  of  the  host  streptococcus.  To  date,  we  have  em- 
phasized only  development  of  special  methods  for  working  with  streptococcal 
phages. 

Other  studies  in  progress  include  those  on  the  intracellular  fate  of 
phagocytosed  streptococci,  malting  use  of  fluorescein -labelling  methods  we 
have  developed.  Similar  techniques  will  be  used  to  follow  conversion  of 
streptococci  to  protoplasts.  In  general,  we  feel  that  group  A  streptococci 
are  organisms  which  are  well  suited  to  basic  studies  of  many  bacteriological 
phenomena  in  general,  and  in  particular  of  those  systems  of  importance  in 
understanding  streptococcal  disease  and  its  sequelae. 

G.  Detoxification  of  potential  tuberculostatic,  fimgistatic,  para- 
siticidal  and  viricidal  agents. 

Our  continued  studies  in  mice  on  the  detoxification  of  toxic,  chemo- 
therapeutically  active  drugs  such  as  isoniazid  (INH),  streptomycin  (SM), 
kanamycin  and  cycloserine  for  tuberculosis;  neomycin  for  other  infections; 
complex  salts  of  Miracil  D  with  monocarboxylic  aromatic  acids,  piperazine 
derivatives,  aromatic  iodine  compounds,  antihistamines  and  tetracycline 
derivatives  for  parasitic  infections  and  numerous  hydrazones  for  rat  leprosy 
and  viral  infections  and  certain  drugs  (Amethopterin)  in  use  in  cancer 
therapy  show  that  with  the  addition  of  certain  adjuvants  to  these  toxic 
drugs,  appreciable  reduction  of  acute  and  chronic  toxicity  is  obtained. 
With  streptomycin-isoniazid  mixtures,  50  mg  of  sodi-um  glucuronate  and  50 
mg  glycine  per  20  gram  mouse  permitted  37  of  40  DBA  mice  (93^)  to  tolerate 
the  administration  of  15  mg  SM  plus  8  mg  IM,  Mouse  tolerance  was  thus 
increased  up  to  three  times  the  lethal  dose.   In  addition,  aromatic  sul- 
fonic acids  tested  showed  excellent  detoxifying  action  with  lethal  mixtures 
of  SM-INH  when  administered  simultaneously  to  mice,  A  l4  mg  dose  of  cal- 
cium pantothenate  or  25  mg  of  nicotinic  acid  permitted  98^  ^^^   93^  sur- 
vival of  DBA  mice  respectively  when  25  mg  of  kanamycin  was  administered 
daily  for  30  days.   With  35'^  glycerol  formal  as  solvent,  a  lethal  10  mg 
dose  of  drug  dissolved  in  35^  glycerol  formal  72  of  80  mice  (90^)  siir- 
vived.  An  iodide  complex  of  Miracil  D  permitted  mice  to  survive  a  20  mg 
dose  {k  X   lethal  dose). 
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H.   Isolation,  purification  and  characterization  of  antibacterial  & 
antiviral  substances  from  mollusks. 

Several  series  of  new,  non-toxic,  potential  chemotherapeutic  agents 
against  bacterial,  fungal,  parasitic  and  viral  infections  have  been  syn- 
thesized. Further  studies  on  the  antimicrobial  activity  of  substances 
from  various  mollusks  are  in  progress,  T\m   active  fractions  were  iso- 
lated; one  is  active  against  bacteria  _in  vitro  and  in  vivo,  while  the 
second  is  active  against  viruses  (polyoma  and  influenza) .   Chemical  studies 
of  the  active  fractions  show  the  material  to  be  protein  in  nature,  presuma- 
bly a  glycoprotein  since  glucose  is  present  in  the  molecule. 

I.  Potential  fungistatic,  parasiticidal,  leprocidal  and  viricidal 
agents . 

A  number  of  aromatic  iodine  compounds  with  low  toxicity  have  shown  in 
vivo  activity  in  parasitic  infections.  Several  of  the  long  chain  thio- 
semicarbazones  and  salts  of  thioxanthanones  have  passed  initial  tests  as 
antitumor  agents  and  are  being  further  evaluated  by  the  Cancer  Chemotherapy 
Screening  Center.  A  number  of  the  same  thiosemlcarbazones  and  hydrazones 
synthesized  are  being  tested  for  activity  against  leprotic  and  viral  infec- 
tions in  man. 

J.  The  electron  transport  system  in  an  autotrophic  hydrogenomonad . 

Observations  ajid  data  resulting  from  basic  studies  on  the  biochemical 
pathway  by  which  Hydrogenomonas  eutropha  oxidizes  hydrogen  could  have  far 
reaching  implications,  because  aerobic  oxidation  of  nutrients  (whether 
hydrogen,  lactic  acid,  glucose  or  some  other  substance)  is  a  fundamental 
biochemical  process  of  all  oxygen -re qui ring  organisms  including  humans.  Data 
obtained  with  a  bacterium  would  contribtite  significantly  to  the  understanding 
of  body  chemistry,  and  any  deviations  observed  in  the  bacterial  pathway  would 
suggest  potential  sites  for  attack  by  antibiotics  or  chemotherapeutic  agents 
to  destroy  selectively  bacteria  in  infected  hosts. 

It  is  true  that  closely  related  organisms  have  unique  biochemical  reac- 
tions peculiar  to  that  group  of  organisms,  but  the  underlying  pattern  of 
metabolism  in  living  organisms  generally  follows  the  same  course.   Through- 
out evolution  the  same  major  selective  environmental  factors  have  Influenced 
most  living  organisms,  perpetuating  those  organisms  whose  genetic  apparatus 
provides  the  most  appropriate  biochemical  pathways  to  deal  effectively  with 
that  environment.   For  these  reasons  it  is  not  unusual  that  we  find  similar 
fundamental  biochemical  processes  in  species  distantly  related  in  evolution. 
The  concept  of  comparative  biochemistry  has  arisen  from  the  empirical  obsearva- 
tions  that  there  is  a  striking  biochemical  similarity  in  the  basic  life  pro- 
cesses of  most  forms  of  life. 
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The  terminal  pathway  by  which  electrons  are  routed  to  oxygen  to  form 
water  is  commonly  referred  to  as  the  electron  transport  system.  This  sys- 
tem in  higher  animals  consists  of  a  series  of  enzymes  which  catalyze  the 
stepwise  reduction  of  intermediate  electron  carriers  such  as  pyridine  nu- 
cleotides, flavins  and  cytochromes.   These  enzymes  and  carriers  of  the 
electron  transport  system  are  intimately  associated,  and  they  are  integrated 
with  other  enzymes,  the  whole  of  which  is  hound  in  a  mitochondrial  particle 
in  animal  cells  and  in  particulate  matter  in  most  hacteria. 

The  particulate  unit  also  contains  another  series  of  enzymes  (carrying 
out  oxidative  phosphorylation)  which  are  related  to  the  electron  transport 
system  and  are  required  for  the  economy  of  the  cell.  Energy  released  dur- 
ing electron  transport  can  be  lost  as  heat  or  can  be  trapped  in  chemiceLl 
form  (oxidative  phosphorylation)  as  adenosine  triphosphate  (ATP).  ATP  is 
required  for  motility,  growth  and  maintenance  of  the  cell. 

It  has  been  extremely  difficult  to  identify  individual  enzymatic  steps 
in  electron  transport  because  many  of  the  enzymes  and  intermediate  carriers 
could  not  be  dissociated  from  the  particle.  Until  recently  all  attempts  to 
dissociate  the  particle  resulted  in  a  simultEineous  loss  of  oxidative  phos- 
phorylativB  activity,  consequently  these  studies,  too,  were  restricted  to 
the  intact  particle.  Particulate  systems  impose  restrictions  on  the  inves- 
tigator; because  he  cannot  study  the  isolated  enzyme,  his  conclusions  are 
based  upon  indirect  evidence. 

In  an  effort  to  circumvent  some  of  these  restrictions,  an  aerobic 
microorganism  with  a  partially  soluble  electron  transport  system  was 
sought.  Hydrogenomonas  eutropha  fulfills  several  of  the  desired  conditions: 
(1)  the  initial  portion  of  the  electron  transport  system  is  soluble,  (2) 
the  terminal  portion  of  the  electron  transport  system  is  soluble  or  is  as- 
sociated with  very  small  particulate  elements,  (3)  present  evidence  indi- 
cates this  is  a  simplified  system  since  only  one  cytochrome  is  involved  and 
(k)   during  oxidation  of  hydrogen  tremendous  quantities  of  potential  energy 
are  aA'ailable  to  be  trapped  as  ATP. 

The  investigations  with  H,  eutropha  have  as  their  objectives  the  eluci- 
dation of  the  electron  transport  and  the  oxidative  phosphorylation  systems. 
The  first  objective  is  to  isolate  individual  enzymes  in  the  electron  trans- 
port system  and  characterize  the  reactions  they  catalyze,  eventually  per- 
mitting reconstruction  of  the  entire  system  with  partially  purified  enzymes. 
Using  this  purified  system  as  an  energy  generating  system,  it  will  be  pos- 
sible to  study  oxidative  phosphorylation  independently. 

The  initial  steps  in  electron  transport  have  been  foiond  to  require 
flavin  mononucleotide  (FMN)  as  a  cofactor  when  diphosphopyridine  nucleotide 
(DPN)  is  the  final  acceptor,  i.e.  Hg  +  DPN  ^^->  DPNH2,  Partial  purifica- 
tion of  the  enzyme  catalyzing  the  above  reaction  has  been  achieved  and  pre- 
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liminary  evidence  suggested  that  the  overall  reaction  described  required 
the  participation  of  two  enzymes.  Tentatively  this  was  visualized  in  the 
following  way:   (l)  H2  +  FMN  — *►  FMNH2  ^^   ^2)  MNHg  +  DPN  — —  >  DPNHg 
+  FMN.  Additional  purification  of  the  enzyme  and  kinetic  studies  linder 
various  conditions  will  provide  additional  evidence  on  this  point. 

Two  characteristics  of  the  enzyme,  instability  to  storage  and  sensi- 
tivity to  traces  of  oxygen,  have  caused  considerable  difficulties  in  these 
studies.  Both  of  these  limitations  now  have  been  removed.  Conditions  have 
been  found  'vrtiich  permit  storage  of  the  enzyme  for  six  months  with  little 
loss  in  activity,  and  techniques  have  been  developed  and  equipment  has 
been  designed  to  minimize  exposure  of  enzyme  to  air.  Thus  it  is  now  possi- 
ble to  conduct  certain  critical  experiments  heretofore  impossible. 

In  one  such  series  of  experiments,  it  was  demonstrated  that  an  arti- 
ficial electron  acceptor,  methylene  blue,  competes  with  DPN  for  hydrogen 
ions.  Methylene  blue  (MB)  reduction  does  not  require  FMN,  whereas  FMN  is 
required  for  DPN  reduction.  We  can  conclude  that  (l)  hydrogen  is  activated 
by  only  one  enzyme,  (2)  some  common  donor  supplies  hydrogen  ions  to  both 
methylene  blue  and  DPN,  (3)  this  unloiown  donor  participates  before  FMN  in 
the  proposed  pathway.  This  raises  the  question  of  a  third  step  in  the  re- 
duction of  DPN  viz  (a)  Hg  +  X >  XHp,  (b)  XHp  +  FMN  -  —  ->  FMNHg  +  X  or 

XHg  +  MB >  MBH2  +  X  and  (c)  FMNHg  +  DPN >  DPNHg  +  FMN.   This 

point  is  currently  -under  investigation. 

Extracts  can  be  heat-treated  in  such  a  way  as  to  lose  DPN  reducing 
activity  •^^^ithout  loss  of  MB  reducing  activity.  If,  as  this  suggests,  two 
or  more  enzymes  are  involved  in  DPN  reduction,  it  might  be  possible  to  pro- 
vide the  destroyed  enzymes  from  extracts  from  cells  groim  under  other  con- 
ditions. Accordingly,  cells  were  gro-vm  with  glucose  in  place  of  the  gas 
mixture.  Extracts  from  these  cells  were  unable  to  reduce  DPN  or  MB.  When 
these  extracts  were  used  to  supplement  heat  treated  regular  extracts, 
methylene  blue  activity  was  not  stimulated  nor  did  DPN  reduction  occur. 
Apparently  nothing  of  the  DPN  reducing  system  remained  when  cells  were  grown 
in  glucose. 

Studies  are  being  made  on  the  second  segment  of  the  electron  transport 
system. 

K.   Biochemical  studies  on  staphylococcal  cell  walls. 

The  cell  wall  is  the  largest  structural  \mit  found  in  most  bacteria. 
It  is  the  site  of  all  initial  host-parasite  interactions  either  with  the 
bacterium  as  host  in  phage  attack  or  as  a  parasite  in  the  case  of  bacterial 
infection.   The  nature  of  the  cell  wall  and  associated  membrane  is  intimately 
related  to  the  permeability  of  nutrients  and  antibiotics  into  the  bacteriiim. 
At  the  present  time  it  seems  very  probable  that  an  understanding  of  the 
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nature  of  the  mechanisms  of  biosynthesis  of  their  walls  is  inseparable  from 
an  understanding  of  the  nature  of  the  resistance  of  certain  staphylococci 
to. penicillin  and  other  antibiotics. 

In  spite  of  the  importance  of  bacterial  cell  walls  only  a  few  labora- 
tories have  devoted  a  full  time  effort  to  their  study.   Recently,  Baddiley 
et  al  discovered  a  new  class  of  phosphate -containing  wall  compounds,  the 
teichoic  acids.   These  teichoic  acids  occur  in  most  of  the  bacteria  examined 
and  account  for  30-60^  of  the  entire  dry  weight  of  the  cell  wall.   Very  lit- 
tle previous  work  has  been  carried  out  on  the  teichoic  acids  of  S.  aureus. 

The  present  program  has  the  goal  of  relating  the  teichoic  acid  struc- 
tiore  of  Staphylococcus  aureus  to  the  mode  of  antibiotic  resistance  and  host- 
parasite  interactions  mentioned  above.  Initially  a  procedure  for  the  com- 
plete rupture  of  Staphylococ  cus  aureus  cells  followed  by  purification  of 
the  released  cell  walls  from  cytoplasmic  and  nuclear  material  was  established. 
Five  batches  of  walls  were  obtained  containing  2.3  ±  0.5^  Phosphorus.  This 
would  give  a  calculated  teichoic  acid  content  of  35^  of  the  cell  wall  dry 
weight  (assuming  1  ribitol,  1  N-acetyl  glucosamine,  and  i  alanine  per  mole 
of  phosphate) . 

A  study  of  the  conditions  necessary  for  extraction  of  teichoic  acid  from 
the  walls  is  in  progress.  Preliminary  evidence  indicated  that  teichoic  acid 
extracted  from  S.  aureus  cell  walls  can  be  reabsorbed,  A  study  of  the  nature 
of  this  reabsorption  is  planned.   Such  a  study  may  provide  evidence  for  the 
nature  of  the  linkage  binding  teichoic  acid  to  the  remainder  of  the  cell  wall. 

Our  initial  studies  on  the  extracted  teichoic  acid  have  indicated  that 
this  material  is  heterogeneous.  The  physical  and  chemical  properties  of 
these  different  teichoic  acids  are  being  studied.  It  is  hoped  that  ulti- 
mately these  properties  may  be  related  to  the  immunological  specificity  of 
staphylococcal  teichoic  acid  recently  demonstrated  in  another  laboratory. 

In  the  future  it  is  hoped  that  in  vitro  systems  capable  of  synthesizing 
either  complete  cell  wall  or  subunits  thereof  can  be  obtained.   Such  a  system 
would  allow  a  study  of  biosynthetic  mechanisms  and  antibiotic-sensitive  reac- 
tions involved  in  cell  wall  synthesis.   Present  studies  are  being  carried 
out  with  penicillin-sensitive  Staphylococcus  aureus.   Ultimately,  a  com- 
parison A'Tith  penicillin-resistant  S.  aureus  is  planned. 
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Project  Title:   Studies  on  Cellular  and  Cell -Free 
Staphylococcal  Penicillinase, 

Principal  Investigator:   Dr.  Arthur  K.  Saz 

Other  Investigators:     None 

Cooperating  Units:       None 

Man  Years  (calendar  year  I96I) 
Total:  22/12 

Professional:     8/l2 
Other:  14/12 

Project  Description: 

Objectives: 

To  purify  and  study  penicillinase  from  penicillin-resistant 
staphylococci.  To  study  the  ecological  significance  of  penicillinase  to 
organisms.  To  study  inhibition  and  stimulation  of  penicillinase  activity. 

Methods  employed: 

Isolation  and  purification  of  cell-free  penicillin  from  staphylo- 
coccal cells  by  standard  biochemical  techniques.  Measurement  of  penici3J.in- 
ase  activity  manometrically  and  iodometrically. 

Major  Findings: 

Since  organisms  possessing  penicillinase  activity  do  not,  au 
naturel,  come  into  contact  with  penicillin,  it  seemed  likely  that  peni- 
cillinase activity  represented  a  non-specific  attack  on  a  fortuitous 
substrate.   In  this  view,  penicillinase  activity  per  se  would  not  be  of 
survival  value  to  the  cell.  The  possibility  existed  that  the  penicillinase 
attacked  cyclic  peptides  in  general.  Accordingly,  the  effect  of  a  cyclic 
hexapeptide  and  homogramicidin  S,  a  cyclic  decapeptide,  were  tested  for 
growtih  inhibitory  activities  against  a  variety  of  penicillinase-  and  non- 
penicillinase -producing  organisms.   These  compounds  in  general  inhibited 
the  growth  of  penicillin-sensitive  cells  and  were  non-inhibitory  to  peni- 
cillinase-producing  cells.   Tests  for  penicillinase -type  activity  of  cell- 
free  extracts  derived  from  the  latter  cells  against  the  cyclic  peptides 
indicated  that  the  peptides  were  hydrolyzed.  Penicillin-sensitive  cyclic 
peptide -sensitive  cells  do  not  hydrolyze  the  compounds.  Accordingly,  di- 
nitrophenylation  techniques  using  fluorodinitrobenzene  are  being  employed 
to  determine  the  precise  point(s)  of  hydrolysis,  "  "^ 
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A  necessary  adjunct  of  the  above  is  purified  penicillinase. 
Thus  far,  use  of  column  chromatography,  electrophoresis  and  the  usual 
biochemical  techniques  for  enzyme  purification  have  not  yielded  prepa- 
rations exhibiting  greater  than  12-fold  purification. 

The  search  for  inhibition  and  stimulation  of  penicillinase  ac- 
tivity has  continued.   No  compounds  with  greater  activity  than  those 
reported  last  year  have  been  foimd. 

Significance  to  bio-medical  research  and  the  prog  rem  of  the 
Institute : 

The  work  reported  above  represents  the  first  demonstration  of 
penicillinase  activity  against  compounds  structurally  unrelated  to  peni- 
cillin. An  understanding  of  the  true  natiore  and  function  of  this  enzyme 
Is  of  value  to  a  rational  approach  to  the  problem  of  therapy  of  penicil- 
lin-resistant staphylococcal  infections.  Inhibition  of  penicillinase 
activity  is  of  obvious  importance  to  this  program. 

Proposed  course  of  project: 

1.  To  purify  penicillinase  further  and  to  study  its  properties, 
2.  To  continue  the  search  for  an  effective  inhibitor.  Animals  studies 
will  be  used  as  indicated. 3 .To  determine  locus  at  which  penicillinase  at- 
tacks the  cyclic  peptide,  k.     To  collect  various  cyclic  peptides  for 
further  testing  as  inhibitors  of  bacterial  growth  and  as  substrates  for 
penicillinase o 


Part  ?  In-lw'^id: 


Serial  No,  NIAID  60 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  I96I 

Part  B,  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Saz,  Arthur  K.,  Lowery,  Dolores  L.,  and  Jackson,  Leah  J.:   Staphylococcal 
Penicillinase.  I.  Inhibition  and  Stimulation  of  Activity.  J.  Bact. 
82,  298-30^1,  1961. 

Saz,  Arthur  K,:   Introduction  to  the  Panel  on  Modes  of  Action  of  Antibiotics, 
Conference  on  Antimicrobial  Agents,  Oct.  26-28,  I960.   Ant-iTni  crobial 
Agents  Annual  i960.  Plenum  Press,  New  York,  I96I,  p.  29^1 
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Chairman,  President" s  FelloA-.'ship  Committee,  American  Society  for  Microbiology. 
Lecturer  (Professor)  in  Botany,  Howard  University,  Washington,  D.  C. 
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Project  Title:    Antibiotic  Activity  of  Sea  Water 

Principal  Investigator:   Arthur  K.  Saz 

Other  Investigators:      Dr.  Stanley  Watson 

Woods  Hole  Oceanographic  Institution 
Woods  Hole,  Massachusetts 

Cooperating  Units:       Woods  Hole  Oceanographic  Institution 

Man  Years  (calendar  year  I961) 
Total:         6/12 
Professional:   6/l2 
Other:         0 

Project  Ifescription: 

Objectives:   To  investigate  the  reported  antibiotic  activity 
of  sea  water.  To  isolate  from  sea  water,  compounds  active  against  Gram 
positive  organisms  and  particularly  penicillin-resistant  staphylococci. 

Methods  employed:   Treatment  of  sea  water  by  various  methods 
(extraction,  chromatography,  electrophoresis)  in  order  to  isolate  in- 
hibitory factors  present.  Standard  bacteriological  techniques. 

Major  Findings:   It  is  now  possible  to  state  that  the  previously 
reported  antibacterial  activity  of  sea  water  is  not  due  to  the  inorganic 
salt  content  of  the  water.   Exhaustive  dialysis  of  sea  water  against 
either  tap  or  distilled  water  leaves  a  preparation  inside  the  bag  free  of 
sea  water  salts.   This  preparation  exhibits  undiminished  activity  vs.  all 
Gram-positivB  bacteria,  including  penicillin  sensitive  and  -resistant 
staphylococci.   This  experiment  settles  a  controversy  which  has  been  rag- 
ing for  75  years,  i.e.,  is  the  antibacterial  activity  due  to  inorganic 
salts  or  to  an  organic  molecule?  It  is  apparent  that,  since  the  substance 
is  non-dialyzable,  it  must  possess  a  molecular  weight  of  at  least  10,000, 
The  dialyzed  preparation  was  flash  evaporated  to  200  x  concentration  and 
placed  on  the  Beckman  CP  Continuous  Flow  paper  electrophoresis  apparatus 
and  fractions  collected.   Activity  was  manifest  at  anodal  and  cathodal  ef- 
fluents but  not  through  the  middle  or  neutral  charge  area.  The  reason 
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for  activi-ty  at  both  poles  is  presently  obsc\ire. 

The  active  compound  is  specific  in  that  it  is  lethal  for  nil 
Gram  positive  genera  tested  thus  far  "but  inactive  versus  all  Gram  nega- 
tive genera  tested.  This  observation  offers  an  attractive  explana- 
tion for  the  old  and  puzzling  observation  that  greater  than  95^  of   the 
bacterial  genera  in  the  oceans  are  Gram  negative. 

From  the  biological  point  of  view,  another  interesting  observation 
has  been  made.  It  has  been  noted  previously  that  sea  water  samples  col- 
lected from  the  same  area  at  times  showed  activity  and  at  other  times 
were  inactive.  It  has  now  been  established  that  this  represents  a  quan- 
titative rather  than  a  qualitative  difference.  All  waters  collected 
are  lethal  if  concentrated  sufficiently  and  always  versus  Gram  positive  . 
forms  rather  than  Gram  negative. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute:    An  inhibitor  of  penicillin-resistant  staphylococci  would 
be  of  prime  importance.  As  a  result  of  the  observations  that  tinder 
properly  controlled  conditions,  Gram  negative  organisms  are  not  killed 
by  sea  water,  raises  anew  the  problem  of  the  advisability  of  running 
either  treated  or  untreated  sewage  into  oceans. 

Proposed  course  of  project:   A  cooperative  arrangement  has 
been  worked  out  '«d.th  Woods  Hole  Oceanographic  Institution  for  continua- 
tion of  the  problem  both  here  at  the  NIH  and  it  is  hoped  at  the  Oceano- 
graphic Institituion,  Isolation  of  the  substance(s)  will  be  attempted. 
To  get  some  idea  of  the  type  of  large  molecule  involved,  the  concentrated 
activity  will  be  treated  with  various  degradative  enzymes  such  as  lipases, 
proteinases,  amylases,  etc.,  to  determine  whether  the  activity  is  al- 
tered. Further,  an  attempt  will  be  made  to  collect  and  concentrate  large 
amounts  of  sea  water  and  to  determine  the  mode  of  action  of  the  inhibitory 
compounds.  An  attractive  possibility  since  Gram  positive  forms  are  so 
clearly  differentiated  from  Gram  negative  by  the  substance,  is  that  the 
attack  is  upon  cell  wall  metabolism. 
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Publications  other  than  abstracts  from  this  project: 


Honors  and  Awards  relating  to  this  project: 


Appointed  Research  Associate  at  the  Woods  Hole  Oceanographic  Institution, 
Woods  Hole,  Mass, 
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Part  A. 


Project  Title:   The  electron  transport  system  in  an  autotrophic 
hydrogenomonad . 

PrincipaJ.  Investigator:   Dr.  Roy  Repaske 

Other  Investigators:     None 

Cooperating  Units:       None 

Man  years  (calendar  year  I961) 
Total:         2^12 
Professional:   12/12 
Other:         10/l2 

Project  Description: 

Objectives:   This  research  project  has  as  its  object  the  identifi- 
cation of  individual  enzymes  and  intermediary  cofactors  which  are  operative 
in  the  electron  transport  system  of  Hydro genomonas  eutropha.  The  findings 
may  be  applicable  in  part  to  mitochondrial  systems  and  provide  important 
clues  about  the  electron  transport  sequence  in  these  particulate  structures. 
The  long  range  plan  vill  include  an  investigation  of  the  energy  yielding 
reactions  coupled  to  electron  transport. 

Methods  employed:   Growth  of  bacteria  in  large  quajitities  is  re- 
quired to  provide  source  material  for  the  identification,  isolation  and 
purification  of  electron  transport  enzymes.  As  difficulties  are  encountered 
(difficoilties  inherent  in  all  scaling-up  operations  for  larger  cultures), 
necessary  changes  in  the  design  of  the  equipment  are  being  made.   Enzymes  and 
assay  systems  sensitive  to  traces  of  oxygen  contamination  require  special 
techniques  which  must  be  devised  for  each  new  step  in  the  purification  and 
assay  of  the  enzymes.  Enzyme  purification  is  being  achieved  by  use  of  tech- 
niques such  as  selective  protein  precipitation,  gel  adsorption  and  elution, 
solvent  precipitation  and  chromatography. 

Major  Findings:  The  role  of  riboflavin  phosphate  (FMN)  in  diphos- 
phopyridine  nucleotide  (DPW)  reduction  by  hydrogen  has  been  substantiated  by 
showing  direct  enzymatic  reduction  of  FMN  by  hydrogen.   Indirect  evidence 
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supporting  the  concept  of  a  two  step  reaction  for  DPN  reduction  was  obtained 
by  the  simultaneous  use  of  two  acceptors;  these  results  suggested  reducing 
equivalents  were  provided  to  each  of  the  acceptors  by  a  common  intermediate. 
The  above  system  has  been  purified  9  fold  and  this  more  unstable  preparation 
has  been  successfully  stabilized  by  the  development  of  special  techniques 
for  handling  and  storing  the  enzyme  preparation.  In  addition,  it  was  dis- 
covered that  certain  cations  are  deleterious  to  this  enzyme. 

Significance  to  bio-medical  research  and  the  program  of  the  Insti- 
tute:  The  oxidation  of  nutrients  by  oxygen,  a  biochemical  process  shared 
by  all  oxygen  requiring  organisms,  simultaneously  yields  energy  in  the 
form  of  heat  in  an  uncoupled  system  or  in  the  chemical  form  of  ATP  if  phos- 
phorylation is  coupled  to  oxidation.  ATP  is  required  for  the  synthesis  of 
new  cell  material.  Thus  only  in  a  coupled  system  does  oxidation  provide 
appropriate  "chemical  energy"  needed  for  cell  growth  and  repair. 

Hydro genomonads  are  unique  organisms  which  obtain  energy  for  all  of 
their  life  processes  through  the  oxidation  of  hydrogen  gas  in  the  presence 
of  oxygen;  in  contrast,  animal  cells  and  most  bacteria  oxidize  organic  sub- 
stances for  energy.  Although  the  immediate  substance  oxidized  by  hydro- 
genomonads  is  different,  biochemical  studies  in  the  past  have  demonstrated 
that  a  common  denominator  exists  for  basic  biochemical  processes  in  all 
organisms.  This  well  documented  concept  of  comparative  biochemistry  is 
the  rationale  for  investigating  a  common  biochemical  reaction  in  any  orga- 
nism which  yields  an  enzyme  preparation  most  amenable  to  study. 

In  most  organisms  studied,  the  electron  transport  system  which  mediates 
oxidation  is  associated  with  particulate  elements  of  the  cell  and  many  of  the 
enzymes  involved  can  not  be  solubilized  and  purified  as  soluble  enzymes. 
The  same  difficulty  exists  in  regard  to  some  of  the  cytochromes.  Hydro geno- 
monas  eutropha  on  the  other  hand  has  a  partially  soluble  electron  transport 
system  and  preliminary  studies  indicate  only  one  cytochrome  participates  in 
these  reactions.  For  these  reasons  it  is  felt  that  some  limitations  asso- 
ciated \rith   other  systems  may  not  exist  in  the  H.  eutropha  system. 

Proposed  course  of  project:   Additional  purification  of  the  enzyme 
involved  with  hydrogen  activation  and  DPN  is  in  progress.  When  purifica- 
tion has  achieved  the  separation  of  these  enzymes  from  subsequent  enzymes 
in  the  sequence  , a  second  system,  the  DPNH  oxidase  system, will  be  analyzed. 
The  role  of  the  native  cytochrome  c  and  the  nattire  of  terminal  oxidase 
will  be  investigated.   The  separation  of  individual  enzymes  of  this  sequence 
will  be  continued. 
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Part  B.  Honors,  Awards, and  Publications 

Publications  other  than   abstracts  from  this  project: 


Wittenberg,  C.  L.  and  Repaske,  R.:  Studies  on  hydrogen  oxidation 
in  cell -free  extracts  of  Hydrogenomonas  eutropha.  Biochim. 
et  Biophys.  Acta,  hj,   5^2-552,  I96I. 

Repaske,  R.:   The  electron  transport  system  of  Hydrogenomonas 

eutropha.  I.  DPN  reduction  by  hydrogen.  J.  Biol.  Chem.,  In  press. 

Repaske,  R.:   Nutritional  requirements  for  Hydrogenomonas  eutropha. 
J.  Bacteriol.,  In  press. 


Honors  and  awards  relating  to  this  project: 

Elected  Secretary  of  the  Division  of  the  American  Society  for  Micro- 
biology. 

Invited  to  Vth  International  Biochemical  Congress,  Moscow  (Aug.  9-l6, 
1961)  and  presented  a  paper,  entitled:  "Enzymatic  reduction  of 
DPN  by  hydrogen  gas." 

Appointed  a  consultant  for  the  Martin  Company,  Baltimore,  in  regard  to 
an  aspect  of  their  space  research  program. 
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Project  Title:   Biochemical  studies  on  staphylococcal  cell  walls. 

Principal  Investigator:   Dr.  Eskin  Huff 

Other  Investigators:     None 

Cooperating  Units:      None 

Man  Years  (calendar  year  I961) 
Total:         25/12 
Professional:   12/12 
Other:         13/12 

Project  Description: 

Objectives:   The  general  objective  of  this  project  is  an  under- 
standing of  the  chemical  mechanisms  involved  in  the  synthesis  of  Staphy- 
lococcal cell  walls  and  the  manner  in  which  penicillin  affects  this  syn- 
thesis. It  is  hoped  that  a  study  of  differences  in  the  chemical  composi- 
tion and  synthesis  of  cell  walls  by  penicillin-sensitive  and  -resistant 
Staphylococci  will  throw  some  light  on  the  mechanism  of  antibiotic  resis- 
tance in  these  organisms. 

Specifically  an  attempt  is  being  made  to  character- 
ize chemically  the  organic  phosphate -containing  compounds  occurring  in  the 
cell  walls  of  Staphylococcal  species. 

Methods  employed:   A  strain  of  Staphylococcus  aureus  has  been 
grown  in  30  liter  batches  on  trypticase -soy -broth,  harvested  in  a  Servall 
continuous  flow  centrifuge,  and  washed  at  low  speed  in  the  International 
PR-2  centrifuge  followed  by  sedimentation  in  the  swinging  bucket  head  of 
the  Spinco  ultracentrifuge  at  ^5,000  x   g.   Cells  are  stored  at  -20  C  at  a 
concentration  of  10-'--'-  viable  counts  per  ml.  As  soon  as  the  cell  suspension 
is  thawed  it  is  shaken  with  glass  beads  for  five  20  second  periods  in  a 
Nossal  shaker.   The  suspension  is  cooled  in  an  ice  bath  between  shakes. 
Cell  walls  prepared  in  this  manner  have  been  washed  9  times  by  suspension 
in  distilled  water  followed  by  sedimentation  at  38,000  x  g.  Treatment  of 
the  walls  with  10^  trichloracetic  acid  has  been  used  to  extract  the  organic 
phosphate  components  associated  with  the  cell  wall. 
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A  procedure  for  determining  the  relative  amounts  of  whole  cells  and 
cell  walls  has  been  developed.  A  one  ml.  aliquot  of  a  suspension  of  cells 
and  cell  walls  is  placed  in  a  5  x  68  mm  lusteroid  tube  in  a  special  holder 
and  spun  for  10  minutes  at  J+5,000  x  g  in  a  Spinco  swinging  bucket  head. 
Cell  walls  pack  as  a  distinct  layer  above  the  whole  cells.  The  relative 
lengths  of  the  packed  zones  are  taken  as  a  measure  of  the  relative  amounts 
of  cells  and  cell  walls. 

Major  Findings:   Studies  on  changes  in  optical  density,  viable  count 
and  cell  wa2J.  and  whole  cell  packed  voluitK  at  ^5,000  x  g  have  led  to  the 
development  of  a  procedure  for  the  complete  breakage  of  cells  with  minimal, 
further  breakdown  of  the  cell  walls.  A  study  of  the  release  of  phosphate 
into  the  supernatant  with  washing  indicated  that  little  phosphate  was  re- 
moved after  9  washings.   In  k   different  wall  preparations  a  gradual  decrease 
in  the  phosphorus  content  from  2.6  to  1.9^  of  the  dry  weight  was  observed. 
This  decrease  may  be  related  to  the  increased  care  with  which  the  walls  were 
washed. 

When  cell  walls  were  extracted  for  2^  hours  with  10^  trichloracetic 
acid  at  0°C  as  used  by  Baddiley  for  extraction  of  polyribitol  compounds 
from  several  organisms,  only  20  to  2'^'fo   of  the  total  phosphate  of  the  wall 
was  liberated.  Time  studies  revealed  that  phosphate  was  still  being  liber- 
ated. Time  studies  revealed  that  phosphate  was  still  being  liberated  from 
the  walls  after  2k   hours  at  an  undiminished  rate.  Thus  twice  as  much  phos- 
phate could  be  extracted  in  48  hours  as  in  24  hours.  In  order  to  hasten 
the  extraction  the  temperature  was  raised  to  3T°C.  This  resulted  in  a  50- 
fold  increase  in  the  rate  of  extraction  of  the  phosphate  containing  compounds, 
Thus  75^0   of  the  phosphate  could  be  removed  by  a  single  k   hour  extraction  and 
all  but  kio   by  2k   hours.  After  2k   hours  of  extraction  62^  of  the  dry  weight 
of  the  cell  walls  had  been  solubilized. 

Dialysis  and  ultrafiltration  studies  of  a  4  hour  (lO/o  TCA;  37°)  extract 
of  walls  indicated  that  more  than  one  molecular  weight  fraction  is  present. 
One  is  xiltrafilterable  and  partially  dialyzable  and  the  other  is  not.  In 
accord  with  these  results  is  the  fact  that  the  organic  phosphate  of  a  2  hour 
extract  can  be  separated  into  two  major  fractions  upon  chromatography  on 
Sephadex , 

Significance  to  bio -medical  research  and  the  program  of  the  Insti- 
tute :   Since  the  initial  report  in  I958  by  Baddiley  and  coworkers  of  the 
presence  of  polymers  of  ribitol  phosphate  and  glycerol  phosphate  in  the 
walls  of  Bacillus  subtilis,  Lactobacillus  casei,  and  Staphylococcus  aureus, 
the  only  published  study  of  these  compounds  in  S.  aureus  is  the  recent  re- 
port (Aug.  '61)  by  Mandelstam,  Strominger,  Sanderson,  and  JuergenSo   These 
authors  have  corroborated  the  presence  of  D-alanine  and  N-acetyl-glucosamine 
in  S.  aureus  polyribitol  phosphate  original  1  y  reported  by  Baddiley,  They 
have  also  presented  convincing  evidence  that  the  polyribitol  phosphate  poly- 
mer containing  N-acetyl  glucosamine  is  responsible  for  determining  the  anti- 
genic specificy  of  the  strain  of  S.  aureus  studied. 
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Very  little  is  known  about  the  relative  amount  of  polyribitol  phos- 
phate and  muramic  peptide  in  whole  cell  walls.  It  is  not  known  how  these 
two  polymers  are  linked.  The  molecular  weight  of  S.  aureus  polyribitol 
phosphate  is  not  known.  Little  or  nothing  is  known  about  the  manner  in 
which  this  polymer  of  ribitol  phosphate  or  whole  cell  wall  is  made  biosyn- 
thetically.  Although  it  has  been  demonstrated  that  penicillin  stops  the 
synthesis  of  cell  wall  peptides  without  an  affect  on  the  synthesis  of  intra- 
cellular protein,  it  is  not  known  what  affect  penicillin  has  on  the  synthe- 
sis of  cell  wall  polyribitol  phosphate. 

A  study  of  the  biosynthesis  and  chemistry  of  the  phosphate  compounds  of 
Staphylococcal  cell  walls  appears  to  be  a  reasonable  approach  to  an  under- 
standing of  the  manner  in  which  cell  wall  synthesis  is  affected  by  penicil- 
lin. 

Proposed  course  of  Project:   Attempts,  to  prepare  large  batches  of 
the  two  major  phosphate  containing  components  of  S.  aureus  cell  wall  are 
being  pvirsued.  A  study  of  the  structure  of  these  compounds  is  planned. 
Further,  attempts  to  determine  whether  these  two  components  exist  as  such 
in  walls  or  are  generated  as  an  artifact  of  extraction  are  planned.  Schemes 
for  determining  the  mode  of  attachment  of  the  polyribitol  phosphate  to  cell 
wall  are  being  considered.  In  the  future,  a  study  of  the  pathway  of  bio- 
synthesis of  the  cell  wall  is  planned.  These  questions  are  being  pursued 
in  the  penicillin  sensitive  strain  of  S.  aureus  now  under  study.  Ultimately, 
a  comparison  will  be  made  with  penicillin-resistant  S,  aureus. 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Huff,  Eskin:   The  Metabolism  of  1,2 -Propanediol. 
Biochim.  et  Biophys.  Acta,  kQ,   506-517,  I96I. 


Honors  and  Awards  relating  to  this  project: 
None 
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Part  A. 


Project  Title:  Non-specific  Immunity  Associated  with  Serum 
Siderophilin  and  the  Iron  Metabolism  of 
both  Pathogen  and  Host. 

Principal  Investigator:   Dr.  Arthur  L,  Schade 

Other  Investigators:     Dr.  Lathrop  E,  Roberts 

Dr.  Austin  Shug 

Cooperating  Units:       None 

Man  Years  (calendar  year  I961) 
Total:  25/12 

Professional:      15/l2 
Other:  10/l2 

Project  Description 

Objectivies: 

To  investigate  the  contribution  of  blood  serum  siderophilin  to 
the  natural  resistance  of  the  host;  to  investigate  the  iron  requirements 
of  selected  pathogens  and  the  effect  of  the  iron-chelating  siderophilin 
and  conalbumin  on  in  vivo  iron  accumulation,  growth,  and  metabolism  of 
these  pathogens;  to  investigate  the  factors  leading  to  changes  in  con- 
centration of  both  serum  iron  and  siderophilin  in  circvilating  blood  as 
a  result  of  infection  and  other  abnormal  conditions,  and  the  consequence 
of  such  changes  on  resistance  to  infection,  iron  absorption  by  the  host, 
and  anemia. 

Methods  Employed: 

Bacterial  and  cultiiral  procedures  in  specially  deironized  media; 
spectrophotometric,  chromatographic,  and  radioisotopic  methods;  metabolic 
and  enzymatic  analytical  procedures;  and  methods  particularly  suited  to 
estimation  of  iron  chelated  either  to  siderophilin  or  conalbumin  and  to 
their  relative  unsaturations , 


Part  B.  included. 
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Major  Findings; 

Previous  findings  have  established  that  some  bacteria  will  not 
grov  in  semm  vmless  the  contained  siderophilin  is  satiorated  with  iron, 
while  the  growth  rate  of  many  others  in  serum  is  a  function  of  the  per- 
centage iron-saturation  of  the  siderophilin.  We  have,  for  our  more  in- 
tensive research  investigations,  restricted  ourselves  to  Staphylococcus 
albus,  whose  growth  in  normal  serum  is  negligible  in  the  absence  of  ex- 
cess iron,  and  to  Staphylococcus  aureus,  whose  growth  rate  in  serum  re- 
flects the  amount  of  boiond  serum  iron  compared  with  its  total  iron-bind- 
ing capacity. 

Proceeding  from  our  preliminary  studies  on  the  metabolism  of 
Staph,  aureus  cells  grown  in  medium  non -restrictive  with  respect  to  iron 
and  those  grown  in  a  medium  whose  concentration  of  free  ionic  iron  was 
severely  limited  by  the  presence  of  either  siderophilin  or  conalbionin 
at  low  iron  satioration  (5^)  we  have  observed  the  following  additional 
facts: 

1,  Growth  characteristics  of  Staphylococcus  aureus  cells  in 
trypticase-egg  white  media  of  high  and  low  iron  content  were  as  follows: 
the  lag  period  was  of  5  hours  duration  for  high  iron  cells  and  8  hours 
for  low  iron  cells;  both  high  and  low  iron  cells  reached  the  stationary 
phase  of  growth  in  about  15  hours  at  3T°Co  Radioactive  Fe59  tracer  ex- 
periments showed  that  high  iron  cells  accimrulated  increasing  amounts  of 
iron,  while  in  low  iron  cells  the  amount  of  iron  remained  constant  through- 
out the  growth  period,,  Manometric  experiments  employing  these  hi^  and 
low  iron  cells  established  that  the  previously  reported  metabolic  differ- 
ences of  such  cells  is  independent  of  the  physiological  age  of  the  cells, 
(See  i960  Project  Report  NIAID  #63) »  Cell-free  extracts  of  high  and  low  iron 
cells  were  made  by  sonic  disintegration.  After  high-speed  differential 
centrifu^tion,  IFNH  oxidase  activity  was  found  in  the  particulate  fraction; 
while  DPNH  dehydrogenase  activity  remained  in  the  soluble  fraction.  These 
enzymatic  activities  were  determined  to  be  greater  in  the  extracts  of  the 
iron-rich  cells  but  precise  quantitative  e^/aluation  remains  to  be  done, 

2,  A  search  for  nucleotide  cell -wall  precu:^sors  in  iron-deficient 
Staph,  a-greus  cell  walls  was  undertaken,   Ths  investigation  was  suggested 
by  the  work  of  Park,  Strominger,  and  others  on  the  effect  of  penicillin  on 
Staph,  aureus  cell  walls  and  by  our  observation  that  iron-deficient  cells 
suspended  either  in  nutrient  or  non-nutrient  buffer  solutions  underwent 
spontaneous  lysis  more  rapidly  than  iron-rich  cells.  Trichloracetic  acid 
extracts  of  both  iron-rich  and  iron-deficient  cells,  following  chromato- 
graphic absorption  and  elution,  were  examined  on  paper  chromatograms  with 
u,v.  light  for  respective  nucleotide  patterns.  No  differences  were  de- 
tected between  the  extracts  from  the  two  types  of  cells, 

3,  A  study  of  the  metabolism  of  glucose  by  iron-rich  and  iron- 
deficient  Staph.  au3?eus  cells  was  initiated  utilizing  glucose -1-Cl^, 
glucose  6-C-^^  as  well  as  uniformly  labeled  glucose  as  substrates.  Among 
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the  restilts  of  significance  obtained,  we  have   found:   (a)  that  although 
both  types  of  cells  metabolize  all  the  glucose  offered  them,  the  iron- 
rich  cells  consume  enough  oxygen  for  complete  oxidation  of  50  to  60^  of 
the  total  glucose  present  while  iron-deficient  cells  consume  only  enough 
oxygen  for  approximately  15^  of  the  glucose;  (h)  while  iron-rich  cells 
yield  radioactive  CO2  from  6-Cl^-glucose  in  an  amount  equal  to  one-half 
that  produced  from  1-C-^  -glucose,  iron  deficient  cells  produce  no  radio- 
active CO2  from  6-C-j'-^-glucose  in  contrast  to  the  considerable  Cl^2 
production  from  l-C-'-^-glucose.  Both  these  results  attest  to  an  oxidati-ve 
deficiency  of  iron-deficient  cells  and,  from  the  latter  result,  it  is 
evident  that  such  cells  lack  the  ability  to  oxidize  or  decarboxylate  the 
moiety  of  the  metabolized  glucose  containing  the  6-C^   , 

Analyses  of  the  radioactivities  of  the  cells  and  their  supematants 
from  these  experiments  of  radioactive  glucose  metabolism  by  iron-rich  and 
iron-deficient  cells  of  Staph .  aureus  revealed  an  apparent  defect  in  the 
ability  of  iron-deficient  cells  to  incorporate  carbon  into  cell  material 
compared  to  iron-rich  cells.  For  example,  iron-rich  cells  incorporated 
65^  of  the  C-'-^  from  l-C^-^-glucose,  not  accounted  for  by  respired  Cl^02, 
leaving  the  remaining  35'^  as  other  end  products  in  the  supernatant.  ,  Iron- 
deficient  cells,  in  the  same  medium,  incorporated  but  21^  of  this  C  , 
leaving  79^  in  the  supernatant.  The  corresponding  values  for  6-Cl^-glucose 
as  the  substrate  were:  '^6fo   Cl^  in  the  iron-rich  cells  and  hk'^   C^^  in  their 
supernatant  compared  to  13%   C-*-^  in  the  iron-deficient  cells  and  85^  C-'-^ 
in  their  supernatant. 

Significance  to  the  bio-medical  research  and  the  program  of  the 
Institute: 

The  study  of  the  naturally  occiorring  iron -chelating  serum  pro- 
tein, siderophilin,  contributes  to  our  understanding  of  the  non-specific 
immunity  mechanism  available  to  humans  for  protection  against  microbial 
infection.  Investigation  of  the  qualitative  and  quantitative  effects 
of  siderophilin  on  the  growth  and  metabolism  of  the  pathogen  Staphylococcus 
aureus  will  provide  usefilL  information  on  the  pathogenicity  of  this  bac- 
terium especially  under  conditions  closely  approximating  _in  vivo  conditions. 

Proposed  Course  of  Project: 

We  plan  to  continue  our  investigation  of  the  growth,  metabolism, 
and  enzymatic  capabilities  of  S.  aureus  when  grown  under  conditions  approxi- 
mating the  in  vivo  state  with  especial  regard  to  the  effect  of  different 
serum  iron-saturation  levels  on  such  characteristics.   Emphasis  will  also 
be  placed  upon  the  biochemical  mechanisms  by  which  iron  controls  the  overall 
metabolism  of  the  organism.   Depending  upon  the  availability  of  qualified 
personnel,  we  should  like  to  investigate  both  qualitatively  and  quantitative- 
ly the  production  of  staphylotoxins  by  Staphylococcus  aureus  grown  in  serum 
at  high  and  low  iron  levels.  Additional  biological  features  such  as  hemoly- 
sis, effectiveness  of  phagocytosis,  and  possible  differences  in  response 
to  antibiotics  of  high  and  low  iron-containing  cells  should  be  studied. 

Part  3  Included:  Yes 
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Part  B.  Honors^  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project: 

Schade,  Arthur  L,:   The  microbiological  activity  of  siderophilin, 
Protides  of  the  Biological  Fluids,  Proceedings  of  the  8th  Col- 
loquium, Bruges  I960.  Elsevier  Pub.  Co.,  Amsterdam  I96I, 
pp.  261-263. 


Rifkind,  David,  Kravetz,  Howard  M.,  Knight, Vernon  and  Schade,  Arthur  L. 
Urinary  excretion  of  iron-binding  protein  in  the  nephrotic  syn- 
drome. New  England  J.  Med.,  265,  II5-II8,  I96I. 
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Part  A. 


Project  Title:  Biochemistry  of  the  acquisition  of  Iron  by 
mammalian  tissues  as  mediated  by  the  iron- 
binding  protein,  siderophilin. 

Principal  Investigator:   Dr,  Arthur  L.  Schade 

Other  Investigators:      None 

Cooperating  Units:        None 

Man  Years  (calendar  year  I961) 
Total:  27/12 

Professional:     7/l2 
Other:  20/l2 

Project  Description: 

Objectives:   To  investigate  the  mechanism  by  which  mammalian 
tissues  acquire  from  serum  siderophilin  the  iron  required  for  normal, 
growth  and  function  and  to  study  the  effect  of  physiological  conditions 
upon  this  exchange. 

Methods  Employed:   Hematological  procedures,  radioactive  tracer 
techniques, manometric  techniques  and  immunologic  analyses. 

Major  Findings:   Siderophilin  is  the  specific  iron-binding  pro- 
tein component  of  the  circulatory  system  fluids,  serum  and  lymph,  and 
has  already  been  shown  to  possess  three  biological  functions:   iron  traxis- 
port  in  the  body,  non-specific  immunity  against  iron  dependent  pathogenic 
bacteria,  and  inhibition  of  the  production  of  lipid  peroxide  in  the  cir» 
culating  blood.  All  three  functions  are  ascribable  to  the  specific  iron- 
chelating  capability  of  the  protein.  To  study  and  exploit  the  properties 
of  siderophilin  for  clinical  use  in  infectious  and  constitutional  diseases 
it  is  necessary  to  possess  isolated  siderophilin  in  native  form  and  in 
q\iantlty.   During  this  year,  we  have  continued  our  search  for  a  simple, 
reproducible  method  to  test  for  the  "undenatured"  and  physiologically 
fully  active  preparation  of  isolated  siderophilin.  We  have  succeeded  in 
the  development  of  a  liver  mince -iron  uptake  method  irtiich,  when  used  in 
conjunction  with  our  reticulocyte  iron  uptake  procedure  (See  I96O  Project 
Report  NIAID  jf63-B) ,   establishes  the  physiological  suitability  of  the  iso- 
lated siderophilin  for  laboratory  investigation  and  for  clinical  use.  A 
comprehensive  discussion  of  the  several  siderophilin  analytical  methods 
developed  by  this  laboratory  provided  the  substance  of  a  paper  given  in  Moscow 

Part  B.  included. 
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at  the  International  Biochemical  Congress  while  a  detailed  presentation 
of  the  new  liver-mince  test  method  formed  the  basis  of  a  paper  presented 
to  the  European  Hematology  Congress  at  Vienna. 

Utilizing  both  our  retictilocyte  and  liver-mlnce  iron-uptake 
tests  for  evaluation  of  the  adequacy  of  several  isolated  siderophilins, 
we  concluded  that  siderophilin  isolated  through  the  use  of  Rivanol  as 
precipitant  is  physiologically  "denatured".   Our  evidence  suggests  that 
satisfactory  siderophilin  can  be  obtained  by  differential  salt  precipi- 
tation and  coliimn  chromatographic  procedures. 

Studies  with  reticulocytes,  liver-mince,  and  cells  of  Staph. 
aureus  as  iron  absorbing  agents  from  an  iron-siderophilin  source  have 
established  that  reticulocytes  and  bone  marrow  possess  a  specific  mech- 
anism for  the  accumulation  of  iron  from  this  protein  chelate  referable 
to  the  specificity  of  the  protein  molecule  itself.  Liver-mince  and 
staphylococcal  cells  depend  for  their  iron  on  the  natural  dissociation 
of  the  metal -protein  complex  itself  and  teike  up  the  ionic  iron  thias  made 
available , 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute: 

The  conditions  of  availability  of  serum  iron  to  host  tissues 
and  the  mechanism  of  its  transfer  from  siderophilin  are  of  significance 
to  host-parasite  relationships  obtaining  in  infections.  The  requirement 
for  having  isolated,  physiologically  active  siderophilin  available  in 
quantity  for  clinical  investigation  of  pathological  states  involving  iron 
metabolism  of  either  infecting  agent  and/or  host  is  evident  and  becoming 
increasingly  pressing.  Knowledge  of  the  chemistry  of  the  iron-protein 
itself  is  meager  and  must  be  augmented  to  assure  application  of  this 
naturally-occurring  iron  chelator  in  appropriate  clinical  situations. 

Proposed  course  of  project; 

We  propose  to  continue  our  investigation  of  the  chemistry  of 
the  iron-siderophilin  complex;  to  extend  our  knowledge  of  the  manner  in 
which  various  cells  and  tissues  satisfy  their  iron  requirements  through 
the  intervention  of  iron-siderophilinj  and  to  make  such  applications  of 
our  test  methods  and  to  improve  them  so  as  to  assure  the  production  and 
availability  of  adequate  quantities  of  "undenatured"  siderophilin  for 
\ise  by  cliniciaxLS  in  their  investigations. 

Part  B  Included:  Yas 
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Part  B.  Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Woodworth,  Robert  C,  and  Schade,  Arthur  L.:   Immunological. 
Precipitin  Titrations  Based  on  Radioactive  Tagging  of 
the  Iron  Naturally  Chelated  by  the  Proteins  Siderophilin 
and  Conalbumin.  Biochim.  Biophys.  Acta,  J+T,  ^3-^5, 
1961. 


Honors  and  Awards  related  to  this  project: 

Invited  to  participate  in  the  5'fch  International  Congress  of 
Biochemistry,  Moscow,  Aug.  IO-I6  and  to  give  a  paper  entitled: 
"Siderophilin  Regulation  of  Iron  Uptake  by  Staphylococcus  aureus. 
Rabbit  Liver,  Bone  Marrow,  and  Reticulocytes." 

Invited  to  participate  in  the  8th  Congress  of  the  European 
Society  of  Hematology,  Vienna,  Aug.  28-Sept.  2,  and  to  give  a 
paper  entitled  "A  New  Physiological  Method  for  Evaluating  the  In- 
tegrity of  Isolated  Side rophil ins."   Invited  to  lead  a  Discussion 
in  a  Round  Table  devoted  to  "Iron  Metabolism." 

Invited  to  prepare  a  review  article  on  "Siderophilin"  for  the 
journal,  "Vox  Sanguinis". 


Part  A, 
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Project  Title:   Coliform  and  Pseudomonas  Urinary  Tract  Infections 
Refractory  to  Antibiotic  Drug  Therapy. 

Principal  Investigator:   Dr.  Arthur  L.  Schade 

Other  In-vestigators:     Dr.  William  W.  S,  Butler 

Cooperating  Units:       None 

Man  Years  (calendar  year  I961): 
Total:  3/12 

Professional:     l/l2 
Other:  2/l2 

Project  Description: 

Objectives:   To  reinvestigate  the  isolation  and  development  of  bac- 
teriophages specific  for  antibiotic -resistant  strains  of  Escherichia  coli, 
Aerobacter  aerogenes,  Proteus  vulgaris,  and  Pseudomonas  aeruginosa;  to  pro- 
duce phage  lysates  of  high  titer  and  virulence;  to  introduce  such  lysates 
into  the  urinary  tract  including  the  kidney  pelvis;  and  to  follow  the  course 
of  the  infection  and  its  treatment  vith  careful  medical  and  urological  super- 
vision.  To  investigate  the  use  of  lysozyme  alone  and  in  combination  with 
ethylenediaminetetraacetic  acid  solutions  in  the  urinaiy  tract  for  treatment 
of  Pseudomonas  aeruginosa  infections  and  to  assess  the  effect  of  bacteriophage 
lysates  plus  appropriate  lysozyme  mixtures  on  these  and  coliform  infections. 

Methods  Employed:   Standard  bacteriological  and  bacteriophage  pro- 
cedures. Professional  urological  methods  for  therapy  of  urinary  tract  in- 
fections with  patient  care  and  follow-upo 

Major  Findings:   Based  upon  a  previous  experience  with  the  success- 
ful use  of  specific  Proteus  bacteriophage  lysate  in  the  treatment  of  a  -uri- 
nary tract  infection,  we  instituted  a  course  of  treatment  recently  for  a  pa- 
tient suffering  from  a  long  standing  (more  than  5  years)  chronic  Ep  coli 
urinaiy  tract  infection  invol-vlng  2  bacterial  strains.   Following  introduc- 
tion into  the  pelvis  of  each  kidney  of  10  ml  of  high  titer  lysate  specific 
for  the  2  E.  coll  strains,  the  patient  over  the  past  month  has  voided  only 
sterile  urine  and  has  improved  generally  in  health. 

Significance  to  the  bio-medical  research  and  the  program  of  the 
Institute:    The  incidence  of  refractory  Pseudomonas  and  the  Coliform  uri- 
nary tract  infections  is  considerable  and  represents  a  significant  propor- 
tion of  the  difficultly  manageable  medical  problems  facing  the  urologist  today. 

Proposed  Course  of  Project:   We  propose  to  undertake  the  necessary 
steps  to  realize  the  objectives  summarized  above. 
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Part  A. 


Project  Title:    Detoxification  of  Potential  TulDerc\ilostatic, 
Fungistatic,  Parasiticidal  and  Viricidal 
Agents . 

Principal  Investigator:   Dr.  Benjamin  Prescott 

Other  Investigators:     None 

Cooperating  Units:       None 

Man  Years  (Calendar  Year  I961) 
Total:        13/12 
Professional:   3/12 
Other:        10/l2  . 

Project  Description: 

Objectives:   Further  studies  on  toxicity  and  detoxification 
cf  streptocycin  (SMj,  isoniazid  (IM),  mixtures  of  streptomycin-isoniazid, 
cycloserine,  kanamycin  and  neomycin.  To  find  means  of  reducing  further  the 
toxicity  of  these  drugs  without  interference  with  bacteriostatic  activity. 
In  addition,  to  find  means  of  reducing  the  toxicity  of  widely  used  fungi- 
static, parasiticidal  and  viricidal  drugs. 

Methods  Employed:   The  effect  of  various  vitaniins,  vitami n 
analogs,  amino  acids,  keto  acids  as  well  as  glycerine,  glycerol  formal 
and  aromatic  sulfonic  acids  on  the  toxicity  of  SM  and/or  INH,  neomycin, 
kanamycin,  and  cycloserine  was  measured  by  (a)  the  reduction  in  toxic  ef- 
fects and  survival  time  of  two  strains  of  mice  following  concomitant  sub- 
cutaneous or  oral  administration  of  sublethal  euid  lethal  amounts  of  the 
drugs  with  each  adjuvant  in  both  single  and  mioltiple  administration,  (b) 
blood  plasma  levels  of  isoniazid  as  measaared  by  the  "pyridyl"  method, 
(c)  the  in  vitro  bacteriostatic  action  of  the  drug-adjuvant  combination. 
With  the~aras it i c i de s ,  the  agents  were  given  simultaneously  with  the 
drugs  to  infected  animals. 

I^to-jor  Findings; 

1 .  With  streptomvcin-isoniazid  mixtures  (SM-INH) .   Fur- 
ther studies  have  included  the  use  of  appropriate  amounts  of  glycine  and 
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sodi\jm  glucuronate.  At  levels  of  50  mg  of  each  adjuvant  per  20  gram  mouse, 
37  of  ^0  (93fo)  DBA  mice  tolerated  the  administration  of  15  mg  SM  plus  8 
mg  INH  which  is  100^  lethal  per  se .  The  use  of  these  detoxifying  agents  in- 
creased mouse  tolerance  of  SM-INH  mixtures  up  to  three  times  the  lethal  dose 
and  permitted  repeated  and  longer  continued  treatment.  The  combinations 
gave  sustained  blood  levels  and  the  detoxifying  agents  were  without  effect 
on  the  chemotherapeutic  activity  of  the  drugs. 

2.   With  aromatic  sulfonic  acids:   Six  aromatic  stilfonic  acids 
were  tested  as  adjuvants  with  mixtures  of  SM-INH.   Of  the  six  tested  with 
various  mixtures  of  the  two  therapeutic  agents  in  DBA  mice,  6-thymols\ilfonic 
acid  showed  excellent  detoxifying  action.  15  mg  SM  plus  8  mg  rNIi/20  gram 
mouse  (3  x  lethal  dose)  was  tolerated  by  85^  of  the  mice  when  administered 
subcutaneously  with  50  mg  of  6-thymolsulfonic  acid.  Mice  also  tolerated 
repeated  daily  administration  of  the  mixture . 

3.  With  cycloserine:   Since  this  tuberculostatic  agent  has 
also  been  found  effective  against  Wocardia  infections,  further  means  of 
detoxifying  the  drug  were  undertaken.  Six  alpha  keto  acids  were  tested 
as  adjuvants.   Of  the  six,  both  sodium  pyruvate  and  alpha-ketoglutaric 
acid  (neutralized)  were  effective  in  doses  of  25  mg  in  permitting  sur- 
vival of  mice  given  toxic  doses  (50  mg/20  gram  mouse)  of  the  chemotherapeu- 
tic drug  in  both  single  and  repeated  doses. 

k.     With  Miracil-D:   Various  complex  monocarboxylic  acid  salts 
of  the  drug  showed  excellent  detoxifying  action.  30  mg  of  Miracil  D/20 
gram  mouse  (6  x  lethal  dose)  was  tolerated  by  100^  of  the  mice  when  admin- 
istered by  gavage  simultaneously  with  either  50  mg  of  p-aminobenzoic,  ben- 
zoic or  p-aminosalicylic  acids.  In  addition,  an  iodide  complex  of  Miracil 
D  was  tested  orally  for  toxicity  in  DBA  mice.  20  gram  mice  will  tolerate 
only  5  ing  (250  mg/kg)  of  Miracil  D  orally  for  5  days.  With  the  iodide  com- 
plex, mice  survived  20  mg  doses, 

5 .  Detoxification  of  kanamycin:  Since  calcium  pantothenate 
and  nicotinic  acid  proved  effective  in  permitting  mouse  survival  when  ad- 
ministered simultaneously  with  a  toxic  dose  of  SM,  a  comprehensive  study 
was  carried  out  in  DBA  mice  on  the  effect  of  each  vitamin  on  the  toxicity 
of  kanamj'cin  with  and  without  vitamin.  The  results  on  mice  treated  with 
25  mg  kanamycin  daily  for  30  days  showed  that  30  of  kO   animals  (75/^)  sur- 
vived while  ■v/ith  a  1^  mg  dose  of  calcium  pantothenate  as  adjuvant  39  of 
kO   (98^)  of  the  mice  tolerated  the  dose  of  drug.  With  25  mg  of  nicotinic 
acid  (neutralized)  37  of  kO   mice  (93^  tolerated  30  subcutaneous  administra- 
tions of  the  kanamycin, 

6.  Detoxification  of  Neomycin:   VJith  35/"  glycerol -formal  as 
solvent,  a  lethal  10  mg  dose  of  neomycin  sulfate  was  tolerated  by  95^  of 
a  group  of  70  DBA  mice  and  \.rith  15  mg  Neom^'cin  sulfate  dissolved  in  35^ 
glycerol  formal  J2   of  80  mice  (90^)  survived. 


7.  With  alpha  keto  acids:   Of  six  alpha -keto  acids,  alpha- 
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ketoglutaric  acid  (neutralized)  and  soditun  pyruvate  were  effective  in 
doses  of  10  and  25  mg  respectively  in  permitting  siirvival  of  mice  when 
given  simiiltaneously  with  a  lethal  10  mg  dose  of  neomycin  s\ilfate. 

Significance  to  bio-medical  research  and  the  program  of 
the  Institute; 

Increase  of  tolerance  to  any  of  the  above  toxic  chemo- 
therapeutic  drugs  whether  by  reducing  toxic  manifestations  or  by  per- 
mitting larger  dosage  without  loss  in  therapeutic  activity  shotild  re- 
sult in  more  effective  therapy  in  antimicrobial  infections. 

Proposed  cotirse  of  the  project: 

In  addition  to  the  indicated  procedures  with  the  above 
studies^  increased  emphasis  will  be  placed  on  in  vivo  tests  in  experi- 
mentally infected  animals. 
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Part  B.  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Prescott,  Benjamin  and  Stone,  H.  J.:   Means  of  increasing  the  tolerated  dose 
of  streptomycin  in  man  -  Steroids.   Antibiotics  and  Chemotherapy 

(Accepted  for  publication) 


Honors  and  Awards  relating  to  this  project: 

Invited  and  participated  in  "Symposi-um  uber  experimentelle  und  klinische 
Pharmakologie  der  Antibiotica"  held  in  Aachen,  Germany  May  I8-I9 
(1961).  Presented  a  paper  on  the  "Detoxification  of  streptomycin 
and  kanamycin." 
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Part  A. 


Project  Title:   Potential  Fungistatic,  Parasiticidal, 
Leprocidal  and  Viricidal  Agents. 

Principal  Investigator:   Dr.  Benjamin  Prescott 

Other  Investigators:      None 

Cooperating  Units:        Section  on  Mycology,  LID-NIAID 

Dr.  Chester  W.  Emmons  -  Serial  No.KIAID  76- 


Section  on  Chemotherapy,  LPC -NIAID 
Dr.  George  Luttermoser 

Lab.  of  Pharmacology  &  Toxicology,  NIAMD 
Dr.  Y.  T.  Chang 

Laboratory  of  Virology  and  Rickettsiology 
Division  of  Biologies  Standards 
Dr.  Chen  Pien  Li 

Man  Years  (calendar  year  19^1 ) 
Total:         13/12 
Professional:    3/l2 
Other:         10/l2  . 

Project  Description: 

Objectives:   Synthesis  of  new  potential  non-toxic  chemo therapeu- 
tic agents  against  fungal,  parasitic,  leprotic  and  viral  infections. 

Methods  Employed: 

Antifungal  agents:   A  series  of  2,3  dichloronaphthoq\ilnone 
derivatives  were  synthesized,  condensing  this  compound  with  numerous  ali- 
phatic and  aromatic  amines  in  95^  ethyl  alcohol.   The  restilting  brightly 
colored  derivatives  were  re crystallized  from  various  organic  solvents 
(alcohol,  dioxane,  benzene)  and  analysed  for  carbon,  hydrogen  and  nitrogen. 
In  addition,  steroid  derivati^-nes  of  4,4' -diaminodiphenyl-sulfone,  thymol 
thiosemicarbazones,  a  series  of  40  carboxymethyltrimethylannnonium  chloride 
hydrazones,  40  oxalyldihydrazones  and  guanylhydrazones  were  synthesized. 
They  are  being  tested  for  antifungal  activity  by  Dr.  Chester  Emmons. 
Studies  in  DBA  mice  showed  that  toxicity  of  these  compounds  was  minimal. 
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Parasiticides:   Complex  salts  of  tetracycline  and  Miracil  D 
with  iodine  and  sulfonic  acids  were  prepared.  These  complex  salts  show 
an  acute  toxicity  much  lower  than  that  of  the  corresponding  hydrochlorides. 
In  mice,  the  intraperitoneal  LDc-^^  of  the  new  complex  salts  is  ahout  1  g/kg 
for  the  tetracycline  complexes  or  phenolsulfonic,  camphorsulfonic,  pyridine - 
3-s\ilfonic  and  metanilic  acids;  and  2  g/kg  for  the  Miracil  D-iodide  complex 
as  compared  with  200  mg/kg  for  the  tetracycline  hydrochloride'  and  500  mg/kg 
for  the  Miracil  D-hydrochloride ,  In  addition,  several  new  piperazine  de- 
rivatives were  synthesized  by  coupling  piperazines  with  methyl,  ethyl  and 
phenyl  chlorothioformates  in  the  presence  of  sodium  bicarbonate.  These  and 
se-/eral  antihistamines  and  nuu^rous  iodine  compounds  synthesized  are  being 
tested  by  Dr.  George  Luttermoser  against  parasitic  infections  in  animals  in 
Lebanon. 

Antiviral  agents:   Se^/eral  thiosemicarbazones  of  long  chain 
fatty  amines  are  being  tested  by  Dr.  C.  P.  Li  against  viral  infections. 
These  same  compoiinds  and  several  hydrazones  are  also  being  studied  by 
Dr.  Y.  T.  Chang  for  possible  chemotherapeutic  activity  against  rat  leprosy. 

Major  Findings; 

Several  of  the  iodine  complexes  and  tetracycline  derivatives  demon- 
strated considerable  in  vitro  activity  against  parasites.   Of  the  series  of 
crystalline  steroid  derivatives  of  4,4 ' -dia.mi nodiphenylsulf one  synthesized, 
none  was  as  toxic  as  the  original  sulfone. 

Significance  to  bio-medical  research  and  the  program  of  the  Insti- 
tute ; 

Because  of  high  tolerance  and  effectiveness  ohese  compounds  may  be 
useful  as  potential  chemotherapeutic  drugs. 

Proposed  Cotirse  of  Project; 

Tests  for  usefulness  of  these  compounds  are  being  performed  to  de- 
termine their  effectiveness  in  experimental  parasitic,  fungal  and  viral 
infections  in  laboratory  animals.  Numerous  derivatives  of  the  thiosemi- 
carbazones and  hydrazones  will  be  tested  against  rat  leprosy  and  viral 
infections  in  mice.  .Also,  about  300  compounds  have  been  sent  to  the  Can- 
cer Chemotherapy  Screening  Program.  Several  salts  of  thioxanthanones 
which  were  effective  in  initial  antitumor  tests  in  mice  are  being  further 
evaluated. 
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Part  A. 


Project  Title:    Isolation,  purification  and  characterization 
of  antibacterial  and  antiviral  substances 
from  mollusks. 

Principal  Investigator:   Dr.  Benjamin  Prescott 

Other  Investigators:      None 

Cooperating  Units:        Laboratory  of  Virology  &  Rickettsiology 

Div.  of  Biologies  Standards 
Dr.  Chen  Pien  Li 

Man  Years  (calendar  year  I961)  ■  • 

Total:  16/12 

Professional:     6/l2 
Other:  10/l2 

Project  Description: 

Objectives: 

A  search  for  antimicrobial  agents  in  certain  mollusks.  Puri- 
fication and  characterization  of  these  substances  and  tests  for  antibac- 
terial activity  _iji  vitro  and  in  vivo  against  experimental  Staphylococcus 
aureus  and  streptococcal  infections  in  mice.  Procedures  for  assay  of 
antiviral  activity  of  the  fractions  isolated  were  performed  in  tissue  cul- 
ture and/or  in  mice  by  Dr,  C,  P,  Li, 

Methods  employed: 

Antibacterial  fractions  are  isolated  from  abalone  juice  by  ion- 
exchange  chromatography.  The  material  was  purified  by  fractional  precipi- 
tation with  cold  ethyl  alcohol  or  by  (NHl)oS02,  precipitation. 

Major  Findings: 

The  most  active  material  is  present  in  the  first  eluate.  Ex- 
traction of  the  meat  from  the  mollusks  with  2^'fo   acetic  acid  gave  a  frac- 
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tion  that  was  high  in  antiviral  activity.  The  isolate  when  lyophilized 
is  a  whitish  powder,  readily  soluble  in  water.  It  is  non-dialyzable 
and  stable  at  a  temperature  of  95-100°  C  for  30  minutes.  The  isoelectric 
point  of  the  purified  material  is  pH  h.k,     Ultracentrifuge  experiments 
indicate  it  consists  of  a  single  component  iri.th  a  molecular  weight  of 
5000  to  10,000.  Hydrolysis  of  samples  by  gentle  boiling  with  6  W-HCl 
at  130°  C  for  20  hours  shows  l8  amino  acids  present  in  every  hydrolysate 
when  chromatographed  on  Whatman  #3  paper.  Fractions  with  similar  char- 
acteristics and  almost  identical  antibacterial  activity  were  also  iso- 
lated by  the  same  technique  from  juice  squeezed  from  fresh  oysters 
(Ostrea  virginica)  and  water  extracts  of  sea  snails  (Tegella  gallina) . 
It  is  evident  from  the  ion-exchange  chromatography  experiments  that  there 
are  two  groups  of  active  fractions  present  in  the  mollusks  tested.  Group 
A  representing  the  early  eluates  showed  high  antibacterial  activity  against 
Staphylococcus  aureus  and  other  bacteria.   This  group  showed  no  antiviral 
activity.   Group  B  representing  a  final  M  NaCl  wash  from  the  column  con- 
tained no  antibacterial  activity.  However,  it  showed  definite  inhibition 
against  influenza  type  A  virus,  Japanese  305  strain  and  polyoma  virus 
(designated  as  5OI9ME9). 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute: 

Chemical  results  will  aid  in  identification  of  the  components 
and  enable  duplication  of  the  effective  agents.  These  agents  might  con- 
stitute another  class  of  factors  concerned  with  defensive  mechanisms  by 
exerting  a  lethal  action  on  invading  organisms.  A  need  for  effective 
antiviral  agents  is  still  indicated. 

Proposed  Course  of  Project: 

Fractionation  of  juice  and  meat  from  various  molluks  (Queen 
conch,  clams,  quahogs,  snails)  is  being  continued.   This  project  re- 
ceives increased  emphasis  this  year  because  of  larger  amounts  of  material 
available  for  testing  against  bacterial  and  viral  infections  in  animals.  ■ 
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Fart  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


Li,  C.  P.,  Prescott,  B.,  and  Jahnes,  W.  G.:  Antiviral  activity  of  a  frac- 
tion of  aba2one  juice.  Proc.  Soc.  Exp.  Biol,  and  Med.  (accepted  for 
publication) 


Honors  and  Awards  relating  to  this  project: 

Invited  to  participate  and  present  a  paper  on  the  "Isolation  and  charac- 
terization of  antimicrobial  substances  from  mollusks"  at  the  2nd 
Congresso  Latinamericano  7  I  Nacional  de  Microbiologica  to  be  held 
in  San  Jose,  Costa  Rica,  Dec.  10-17  (1961). 

Participated  in  the  45th  Annual  Meeting  of  the  Federation  of  American 
Societies  for  Experimental  Biology,  April  I96I;    co-author  of  paper 
"Anti",'lral  Activity  of  Abalone  Juice"  which  was  presented  at  these 
meetings . 
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Part  A. 


Project  Title:   The  biology  of  group  A  streptococci. 

Principal  Investigators:   Dr.  Roger  M.  Cole,  Dr.  Jerome  J.  Hahn 

Other  Investigators:      Miss  Edythe  J.  Rose,  Miss  Alba  E.  Colon 

Cooperating  Units:        None 

Man  Years  (calendar  year  I961)  .    ■ 

Total: 

Professional: 
Other: 

Project  Description: 

Objectives:   To  study  the  biology  of  Group  A  streptococci,  their 
surface  antigens  and  antibodies,  in  order  to  comprehend  better  the  inter- 
relationships of  growth,  cell  wall  formation  and  structure,  virulence, 
pathogenesis  and  resistance  to  infection  —  not  only  among  streptococci  or 
gran -positive  cocci,  but  also  among  bacteria  in  general. 

Methods  Employed:   There  has  been  no  substantial  change  in  the 
direction  of  our  research,  and  the  methods  used  were  described  in  some  de- 
tail last  year  (196O;  Serial  No.  NIAID  65-A).  A  principal  current  tool  is 
grovrth  of  the  streptococcus  in  fluorescein-labelled  homologous  antiserum 
or  globulin,  followed  by  various  manipulations  such  as  antibody  removal, 
antibody  replacement,  addition  of  antibiotics,  addition  of  phagocytes,  ad- 
dition of  streptococcal  extracts,  etc.   Standard  methods  of  bacteriophage 
study  are  employed,  but  modifications  particularly  suited  to  streptococci 
are  a  primary  goal  in  our  beginning  research  in  this  area. 

Major  Findings; 

(a)  Use  of  fluorescent  antibody  in  following  cell  wn.ll  repli- 
cation of  streptococcus.   Fluorescein-labelled  homologous  antibody  (either 
group-  or  type -specific)  has  been  used  as  the  culture  medium  for  Group  A 
streptococci.  In  such  a  medium,  there  is  continuous  fluorescent  labelling 
of  newly-formed  coccal  cell  wall  by  binding  of  the  antibody  with  the  re- 
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spectlve  cell  wall  antigen,  "C"  polysaccharide  (group-specific)  or  "M" 
protein  ( type -specific ) .  After  removal  from  the  medium  of  free  labelled 
antibody  by  specific  precipitation,  or  its  inhibition  by  addition  of  ex- 
cess unlabelled  antibody,  coccal  gro\rth  continues  and  newly-formed  por- 
tions of  the  cell  wall  are  now  non-fluorescent.  Complementary  labelling 
is  obtained  by  a  reverse  technique  of  initial  growth  in  unlabelled  anti- 
body, followed  by  antibody  removal,  continued  growth,  and  subsequent  stain- 
ing of  timed  samples  with  fluorescent  antibody.  By  such  techniques,  "old" 
cell  wall  is  distinguished  from  "new"  and  its  fate  can  be  followed  visually 
for  the  first  tlmeo  Our  observations  show  that  labelled  axitibody  is  not 
redistributed,  once  it  is  fixed  to  cell  wall.  New  wall  formation  is  initi- 
ated equatorially  in  each  cell,  such  that  half  of  each  daughter  cell  wall 
is  "old"  and  half  "new".  A  previous  theory  of  new  cell  wall  formation  in 
bacteria,  by  diffuse  intercalation  with  old  wall,  has  thus  been  shown  to 
be  untenable  --at  least  for  streptococcus.  Our  findings  are  incorporated 
in  a  manuscript  \ih±ch   has  been  submitted  to  Science. 

(b)  Parameters  of  the  long  chain  reaction.  Work  on  improvement  and 
simplification  of  the  long  chain  test  for  type -specific  antibody  to  Group 
A  streptococci,  as  described  last  year  (196O;  NIAID  Serial  No,  65-A,  part 
B),  culminated  in  a  manuscript  which  has  been  accepted  for  publication. 

(See  Part  B.  this  project). 

(c)  Fluorescent  antibody  as  a  cell  wall  marker  in  following  effects 
of  antibiotics.   Gro^rth  in  fluorescein-labelled  group-  or  type -specific 
homologous  antibody  is  being  used  to  visiwTize  the  effects  of  added  anti- 
biotics on  synthesis  of  antigenic  cell  wall  components  of  streptococci. 
Preliminary  observations  indicate  that  chloramphenicol  and  tetracycline 
inhibit  formation  of  serologically  active  M  protein,  thus  confirming  the 
biochemical  work  of  others  on  inhibition  of  protein  synthesis  in  the  pre- 
sence of  these  antibiotics.  Chloramphenicol,  as  expected,  does  not  in- 
hibit formation  of  the  principal  cell-wall  constit-uent,  the  "C"  polysac- 
charide; and  the  observable  effects  of  the  other  antibiotics  on  the  syn- 
thesis of  the  antigen  are  under  active  study. 

(d)  Effect  of  M  protein  on  phagocytosis  of  streptococci.  Studies 
have  been  continued  on  the  previously  reported  enhancement  of  phagocytosis 
of  Group  A  streptococci  by  moiise  leukocytes  in  the  presence  of  added  homolo- 
gous M  protein.  M-containing  extracts  of  Types  1,  6,  12  and  18,  as  well  as 
of  the  previously  studied  Type  23,  enhance  phagocytosis,  ^/rtthin  a  range  of 
from  9^  to  70^.  Acid-extracted  and  purified  M  protein  gives  similar  re- 
sults, but  M  protein  prepared  by  the  picrate  method  (See  I96O  Anniial  Re- 
port, NIAID  Serial  No.  65-A,  part  A)  does  not.   Further  investigations, 
using  human  leukocyte  systems,  are  in  progress. 

(e)  Streptococcal  bacteriophages.  Beginnir.g  investigations  of  bac- 
teriophages of  Group  A  streptococci  have  resulted  in  development  of  suitable 
media  for  demonstration  of  plaques  and  for  culture  of  lysogenic  strains. 
Available  strains  of  Types  1,  2,  and  3  streptococci  have  been  tested  for 
lysogenicity  and  for  their  capacities  as  indicator  strains.  Phages  lytic 
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for  streptococci  of  Types  1,  2,   and  12  have  been  isolated  from  lysogenic 
strains  axid  immune  sera  against  them  are  being  prepared.  Acciirate  methods 
for  titrations  of  streptococcal  phages  are  being  developed. 

(f)  Mechanism  of  the  long  chain  reaction.  By  the  method  of  grovrbh  in 
fluorescein-labelled  homologous  antibody  followed  by  antibody  removal^  the 
site  of  long  chain  fragmentation  has  been  shown  to  be  in  areas  of  new  cell 
wall  formation  and  not  at  antibody-coated  sites  when  type -specific  antibody- 
is  used.  In  group- specific  antibody,  in  which  long  chains  are  not  formed, 
separation  between  cocci  appears  to  occtir  as  readily  at  antibody-coated 
Bites  as  at  uncoated  new  cell  wall  sites.  Fluorescein-labelled  univalent 
antibody  fragments  are  as  capable  as  bivalent  antibody  of  combining  with 
cell  wall  antigens  (as  seen  under  the  liltraviolet  microscope),  but  do  not 
result  in  long  chain  formation.  In  other  systems,  univalent  antibody  has 
been  shown  to  inhibit  enzyme  activity  as  readily  as  does  complete  antibody. 
These  results  suggest,  therefore,  that  long  chain  formation  in  the  presence 
of  type -specif Ic  antibody  is  a  form  of  agglutination  dependent  on  complete 
antibody  and  may  not  be  enzymatic  as  proposed  by  other  Inveetigators , 

Significance  to  bio-medlcal  research  and  the  program  of  the  In- 
stitute .  Streptococci  of  Group  A  are  uncommonly  well  characterized  anti- 
genically  as  well  as  morphologically,  ciolturally,  and  biochemically.  Several 
components  of  their  cell  walls  or  other  surface  layers  are  antigenic,  dis- 
tinct, readily  Isolated,  and  have  definite  biologic  or  Immunologic  effects. 
These  streptococci  grow  readily,  aeroblcally.  In  many  media  Including  serum 
and  homologous  antiserum.  They  are  thus  \ansu2rpassed,  but  surprisingly  ne- 
glected, prototype  subjects  for  studies  of  basic  biologic  and  chemical  phe- 
nomena among  bacteria  in  general  and  gram-positive  cocci  in  particular. 
Using  them,  we  have  been  able  to  demonstrate  such  possibly  general  phenomena 
as:   long-chaining  in  homologo\iS  antiserum  as  a  form  of  agglutination;  the 
formation  of  new  bacterial  cell  wall  from  a  equatorial  region  of  activity 
and  not  by  diffuse  intercalation;  and  direct  visual  confirmation  of  effects 
of  different  antibiotics  on  formation  of  different  cell  wall  or  surface  com- 
ponents. The  implications  of  studies  of  this  nature  are  widespread  —  not 
only  to  growth,  morphogenesis,  and  general  bacteriology,  but  also  to  appli- 
cations which  may  be  useful  in  understanding  the  pathogenesis  of,  resistance 
to,  the  immunology  of,  and  the  sequelae  of,  streptococcal  disease. 

Proposed  Course  of  Project;   We  will  continue  basic  investigations 
of  streptococci  as  indicated  above  and  as  new  areas  for  study  develop  from 
current  findings.  Experiments  on  the  intracellular  fate  of  phagocytosed 
streptococci,  using  various  modifications  of  the  fluoresce in-labelling  tech- 
nique, are  already  in  progress.  Similar  methods  are  expected  to  permit  fol- 
lowing the  conversion  of  streptococci  to  protoplasts.  Using  the  long  chain 
method,  modified  as  reported  in  a  forthcoming  publication,  we  are  studying 
the  type -specific  antibody  response  ±n   young  children  after  isolations  of 
Type  12  streptococci,  thus  rapidly  applying  basic  findings  to  epidemiologic 
investigation.  The  relation  of  streptococcal  phages  to  their  sensitive 
sti^ptococcal  hosts  is  being  studied,  with  particular  emphasis  on  identifi- 
cation of  cell  wall  receptors  for  phage  and  on  the  role,  if  any,  of  phage 
sensitivity  or  lysogenlcity  to  virulence  or  toxin  production. 
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Project  Title:   Epidemiologic  Studies  of  Illnesses  and  Microbial 
Experience  of  Junior  Village  Nursery  Children 

Principal  Investigators:   Dr.  Joseph  A.  Bell,  Dr.  Albert  Z.  Kaplkian 

Other  Investigators:   Dr.  Robert  J.  Huebner 

Cooperating  Units:   Virus  and  Rickettsial  Diseases  Section,  LID 

(Dr.  Chanock,  Dr.  Johnson),  Epidemiology  Laboratory 
Unit  (Dr.  Rosen),  Oncolytic  and  Oncogenic  Virus 
Unit  (Dr.  Rowe),  Virology  Section,  Perinatal  Research 
Branch,  NINDB  (Dr.  Sever) 

Man  Years  (Calendar  Year  1961) 
Total:  127  a2 
Professional:  32/12 
Other:  95/12 

Project  Description: 

This  is  a  long  term,  intensive  study  of  the  Illness  and  microbial 
experiences  of  nursery  children  at  Junior  Village,  a  District  of  Columbia 
Welfare  Institution.  It  began  in  July  1955  and  provides  research  material 
for  many  projects  of  which  66  A  to  J  are  reported  herewith  together. 

(a)  Basic  Objectives:   The  general  objective  is  to  maintain  under  obser- 
vation a  population  group  suitable  for  epidemiologic  study  of  occurrence 
of  infection  and  disease  and  host-parasite-disease-relatlonshlps  as  they 
occur  naturally  in  this  group  and  as  they  can  be  altered  by  chemo 
prophylaxis  and  new  vaccines.  One  of  the  chief  interim  objectives  is 
the  development  of  epidemiologic,  clinical  and  laboratory  tools  and 
methods  for  studying  infectious  diseases.  A  concerted  effort  is  being 
made  to  find  new  microbiologic  agents  which  cause  disease,  methods  of 
identification  of  these  agents,  modes  of  spread  and  methods  for  preven- 
tion and  treatment  of  acute  Illnesses,  particularly  respiratory  Illnesses. 
The  study  is  designed  to  shed  light  on  the  nature  and  scope  of  studies 
which  should  be  pursued  in  further   search  for  methods  of  control  of 
acute  Infectious  diseases  particularly,  the  large  mass  of  acute  respira- 
tory diseases,  including  the  common  cold. 
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Methods  Employed  and  Patient  Material; 

The  study  children  are  located  in  Southwest  Washington,  D.C,  The 
daily  population  is  now  close  to  130  white  and  negro  babies  six  to  50 
months  of  age  who  are  in  residence  in  Eisenhower  Cottage  and  in  the 
Infirmary  Building  for  domiciliary  care.   The  population  turnover  was 
frequent  with  an  average  of  5  -  6  new  admissions  per  week.  Children 
with  illnesses  are  studied  either  in  their  domicile  or  the  infirmary  at 
Junior  Village,  or  the  Clinical  Center  at  N.I.H.  or  at  the  D.C.  General 
Hospital,  depending  upon  the  severity  of  illness  and  study  interest. 

A  full-time  physician  (D.C.  Welfare  Dept.),  three  nurses  (NIH),  and 
two  nurses'  assistants  (NIH)  maintain  constant  medical  surveillance  of 
the  children,  record  rectal  temperatures  once  every  day,  collect  specimens 
for  laboratory  study  and  prepare  clinical  records  on  each  child  each  day, 
regardless  of  whether  or  not  ill.  Both  throat  and  anal  specimens  for 
virus  study  are  collected  on  admission,  and  once  weekly  from  every  child, 
and  otherwise  when  indicated.  Blood  specimens  are  collected  on  admission, 
on  discharge,  six  weeks  after  admission,  every  three  months  during 
residence,  and  \inder  special  circumstances. 

The  temporal  relations  between  specific  infections  and  illnesses 
have  been  determined,  and  in  order  to  confirm  the  etiologic  roll  of  these 
agents  extensive  serologic  testing  must  be  carried  out.  Due  to  the 
limited  amounts  of  serum  available,  this  has  been  delayed  pending  develop- 
ment of  microserologic  techniques.  The  technique  of  such  testing  for 
hemagglutination  inhibition  antibody  has  been  perfected  and  a  detailed 
epidemiologic  study  of  adenoviruses  is  under  way. 

Ma.ior  Findings; 

.   Each  of  10  projects  is  summarized. 

Pro.iect  66  A  The  general  epidemiology  of  illness  and  infection  in 
the  Junior  Village  Nursery. 

The  first  three  years  of  study  embraced  4-79  normal  children  6-35 
months  of  age  who  lived  imder  somewhat  crowded  conditions  at  Junior  Vil- 
age.   In  an  average  week,  53  children  were  under  observation  and  of  these 
an  average  of  four  per  week  were  new  admissions.   The  mean  duration  of 
residence  was  approximately  17  weeks  per  child.   This  project  describes 
the  study  arrangement,  the  general  epidemiology  of  illness  and  infections 
and  their  temporal  interrelationships,  while  other  projects  (B-F)  detail 
experiences  with  specific  infections.   During  the  early  part  of  the 
three-year  study,  the  intensity  of  observations  was  increased  but  there- 
after it  remained  fairly  constant  and  illnesses  were  observed  by  a  full 
time  medical  staff  who  took  rectal  temperatures  twice  daily  on  all  chil- 
dren.  Specimens  for  serologic  study  were  collected  from  all  children 
on  admission  and  at  routine  intervals  thereafter.   Throat  and  anal 
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specimens  for  viral  and  bacterial  study  were  collected  from  all  children 
on  admission,  at  onset  of  illness  and  routinely  at  least  once  a  week. 
During  the  latter  part  of  this  study  project  when  observations  were  most 
intense  some  J+,000   laboratory  specimens  per  month  were  collected  and 
tested  for  viruses  and  bacteria. 

Aside  from  107  cases  of  rubeola  and  102  cases  of  varicella, 
departures  from  normal  health  were  identified  on  the  basis  of  fever 
100. 6°F  and  were  classified  as  questionable  fevers  (A)  and  definite 
illnesses  (B  or  C)  depending  upon  the  height  and  persistence  of  fever  and 
occurrence  of  associated  clinical  manifestations.   The  mean  weekly  definite 
illness  (BC)  attack  rate  was  21.5  per  cent.  It  varied  considerably  from 
week  to  week  and  varied  slightly  by  season  but  was  nearly  uniform  by  age, 
sex  and  race.  However,  the  rates  for  definite  illnesses  (B)  i.e.,  definite 
fevers  without  associated  clinical  findings,  increased  during  the  early 
part  of  the  study  as  intensity  of  observation  increased  whereas  the  rates 
for  definite  illness  (C)  remained  relatively  constant  throughout  the 
study.  The  attack  rates  for  definite  illnesses,  both  B  and  C,  decreased 
with  duration  of  residence  in  the  nursery  probably  indicating  increased 
immunity  to  infection. 

By  laboratory  isolation  a  total  of  1718  and  2307  child-infections 
were  found  with  55  virus  and  54-  bacterial  serotypes,  respectively.  The 
infection  rates  were  similar  by  sex,  but  differed  slightly  by  age  and 
race  for  different  infections.   Adenovirus  and  enteric  bacterial  infec- 
tion rates  were  notably  high  in  the  very  young.  In  general,  each  child 
averaged  a  new  bacterial  or  virus  infection  every  2-4-  weeks  and  many 
unrecognized  infections  undoubtedly  occurred.  At  least  10  new  virus 
serotypes  have  been  discovered  in  these  studies  and  others  first  found 
elsewhere  have  been  classified  as  the  result  of  these  studies. 

There  was  a  significant  association  between  acute  febrile  illness 
(BG)  and  infections  with  adenovirus  types  1,  3  and  5,  myxovirus  influenza 
A2  and  para-ir^luenza  virus  types  1  and  3  (hemadsorption  types  2  and  1, 
respectively),  polio-virus  type  2,   Goxsackie  B  virus  type  3,  Shigella 
sonnei  phase  1,  and  group  A  beta -hemolytic  streptococci  types  4  and  12 
and  one  or  more  of  types  1,  2,  5  and  23,  These  associations  were  foimd 
using  the  mass  of  undifferentiated,  definite  illness  rather  than  clinical 
entities,  using  somewhat  arbitrary  end  points,  and  without  using  the  as 
yet  incomplete  antibody  studies  which  eventually  will  help  determine  if 
the  time  when  an  agent  was  first  isolated  indicates  the  time  of  first 
infection.   These  associations  were  of  such  a  nature  as  to  indicate  an 
etiologic  relationship;  however,  lack  of  association  between  illness 
and  other  specific  infections  does  not  necessarily  imply  that  these 
agents  lacked  pathogenicity  or  that  they  could  not  induce  illness  under 
other  circumstances. 
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Project  66  B  An  outbreak  of  Respiratory  Syncytial  (RS)  Virus  Pneumonia 

This  occurred  during  the  four  week  period  April  24-  to  May  21,  I960 
among  36  (4-0%)  of  90  institutionalized  children  between  eight  and  50 
months  of  age.   Twenty  (90%)  of  25  children  located  in  the  Infirmary 
and  16  (25%)  of  65  in  the  Cottage  developed  pneumonia,  A  four  day 
incubation  period  was  adequate  to  explain  the  time  of  sequential 
occurrence  of  pneumonia  cases.  Respiratory  Syncytial  virus  was  isolated 
from  24.  children  and  was  shown  to  be  significantly  associated  with  the 
onset  of  a  febrile  illness  of  100. 6°r  or  greater  in  the  Infirmary  by 
both  vertical  and  horizontal  analysis  as  used  in  project  66  A,  A  signi- 
ficant association  between  the  onset  of  pneumonia  and  the  presence  of 
RS  virus  was  found  in  both  the  Cottage  and  the  Infirmary,  suggesting 
an  etiologic  relationship  between  the  RS  virus  and  pneumonia  in  this 
study. 

Serologic  study  of  pre  and  post  outbreak  sera  indicated  that  91% 
of  the  study  group  became  infected  with  RS  virus.  No  relationship 
between  pre  outbreak  neutralizing  antibodies  and  occurrence  of  pneumonia 
could  be  shown  in  this  study. 

The  average  highest  fever  among  the  36  patients  with  pneumonia  was 
103°F  (rectal)  with  a  mean  duration  of  fever  of  100. 6°F  or  greater  of 
four  days.   Coryza  and  cough  were  predominant  symptoms  during  the 
illness.   On  auscultation  fine  or  medium  inspirator;.'  crepitant  rales 
were  heard  in  circumscribed  areas  on  the  chest. 

It  appears  that  RS  virus  is  the  cause  of  a  common  and  important 
respiratorj"-  disease  of  young  children. 

Project  66  0  Attenuated  measles  virus  vaccine  and  gamma  globulin 

These  study  products  were  administered  to  I6  children  while  17 
randomly  selected  controls  received  the  gamma  globulin  alone  in  an 
attempt  to  determine  (l)  if  the  gamma  globulin  could  modify  or  eliminate 
the  vaccine  reactions  reported  by  others,  (2)  if  the  formation  of  measles 
antibody  couild  be  induced  by  the  measles  vaccine  plus  gamma  globixLin, 
and  (3)  if  the  vaccinees  could  be  protected  from  developing  the  naturally 
occurring  disease.   Six  of  8  vaccinees  who  developed  antibody  after  vac- 
cination and  3  of  9  controls  had  the  onset  of  febrile  episodes  of  100,6° 
or  greater  from  U  -  1U   days  after  inoculation  (P  >.05)»  The  febrile 
episodes  experienced  by  the  vaccinees  tended  to  have  higher  mean  and 
median  maximum  temperatures  and  also  tended  to  be  of  longer  duration 
than  those  experienced  by  the  controls.  It  is  probable  that  the  febrile 
episodes  of  the  vaccinees  were  due  both  to  vaccine  reactions  and  inter- 
current infections  since  the  controls  tended  to  develop  fewer  and  milder 
febrile  episodes  than  the  vaccinees;  as  a  result  the  exact  natiire  of  the 
vaccine  reactions  could  not  be  determined.  However,  the  vaccine  reactions 
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in  this  study  did  appear  to  be  somewhat  milder  than  those  reported  in 
other  studies  which  used  vaccine  alone,  as  none  of  the  vaccinees 
developed  either  Koplik  spots  or  rash. 

Thirteen  of  lA   vaccinees  with  no  prevaccine  measles  HI  antibody 
developed  such  antibody  after  vaccination.   During  a  measles  outbreak, 
all  of  12  controls  and  only  1  of  10  vaccinees  developed  the  naturally 
occurring  diseases  indicating  that  the  vaccination  had  rendered  signi- 
ficant protection  (P  <.0l).  The  one  vaccinee  who  developed  measles  was 
the  only  child  who  had  failed  to  develop  post  vaccine  HI  antibody. 

The  HI  test  appeared  to  be  quite  sensitive  as  a  measure  of  measles 
infection  as  30  of  32  children  without  pre-outbreak  HI  antibody  and  only 
1  of  71  with  such  antibody  developed  the  naturally  occurring  disease. 

Project  66  D  An  outbreak  of  acute  infectious  lymphocytosis. 

The  outbreak  occurred  between  August  and  September,  I960,  when  at 
least  22  cases  of  acute  infectious  lymphocytosis  occurred.  A  white 
blood  cell  count  of  20,000  per  cu  mm  was  set  as  the  minimum  value  for 
establishing  the  diagnosis.   The  leukocyte  counts  actually  varied  from 
20,000  to  9A,000  per  cu  mm  with  a  relative  lymphocytosis  of  at  least 
S0%   in  most  of  the  cases.  After  the  outbreak  had  begun,  routine  white 
blood  cell  counts  were  recorded  in  the  entire  population  twice  a  week 
originally,  and  subsequently  once  each  week,  in  an  attempt  to  define 
an  incuoation  period  of  the  disease,  and  also  to  present  an  accurate 
estimate  of  the  duration  of  the  lymphocytosis.  As  a  result,  in  10  of 
the  children  a  previously  normal  leukocyte  count  was  recorded  before 
the  actual  onset  of  the  lymphocytosis.  Analysis  of  the  outbreak  from 
an  etiological,  epidemiological  and  clinical  viewpoint  is  currently  in 
progress.  From  the  etiological  viewpoint,  specimens  (throat,  anal, 
blood,  bone  marrow)  have  been  inoculated  into  numerous  tissue  culture 
systems  in  an  attempt  to  isolate  viruses  present  during  the  outbreak. 
Specimens  have  been  inoculated  into  other  media  for  study  of  bacteria, 
fungi  and  parasites.  Facilities  of  a  local  hospital  and  at  the  Clinical 
Center  have  permitted  intensive  clinical  study  of  individual  cases. 
Analyses  of  these  records  is  currently  in  progress. 

Fro.ject  66  E  An  outbreak  of  Croup  Associated  (CA)  virus  infection. 

This  occurred  in  April  and  May  of  I960  among  the  nursery  residents 
of  Junior  Village.   During  this  period,  20  Initial  isolates  of  CA  Arirus 
were  recovered.   Analysis  from  an  epidemiological,  etiological  and 
clinical  viewpoint  is  in  progress. 

Pro.lect  66  F  Epidemiology  of  Adenovirus  T^gjes  1.  2,  3  and  5  infection 
and  disease. 

The  admission  sera  of  many  children  have  now  been  tested  for 
neutralizing  antibodies  against  adenovirus  types  1,  2,  3  and  5.   This 
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reflects  the  infection  experience  which  occurred  in  children  who  lived 
in  the  general  population  of  the  more  congested  areas  of  Washington, 
D.C.   It  confirms  that  infection  with  these  types  occurred  very  early 
in  the  lives  of  these  children.  Some  UQ%   had  been  infected  with  types 
3  and  5  and  60  to  80^  had  been  infected  with  types  1  and  2  by  the  time 
they  were  three  to  five  years  of  age.  The  antibody  studies  also  gave 
a  large  measure  of  confirmation  to  the  view  that  the  previously  demon- 
strated (Project  66  A)  temporal  association  between  the  first  isolation 
of  adenovirus  t^-pes  1,  3  and  5  (not  2)  and  acute  febrile  illnesses  in 
these  nursery  children  was  an  etiologic  association.   The  excess  illness 
attack  rates  at  the  time  of  first  isolation  of  type  1,  3  and  5  were 
manifest  only  among  children  with  no  prior  homologous  experience  and  not 
among  children  who  had  been  previously  infected  as  indicated  by  the 
presence  of  neutralizing  antibody  or  prior  virus  isolation. 

Project  66  S  ~'.e  Epidemiology  of  Poliovirus  Type  2  and  3. 

Virus  infection  and  illness.   The  general  study  (66A)  demonstrated 
a  temporal  association  between  polio  2  (not  3)  infection  and  acute 
febrile  (nonparalytic)  illness.  Serological  studies  are  needed  to 
determine  relation  of  antibodies  to  infection  and  diseases. 

Pro.i'ect  66  H  A  Study  of  a  12-Strain  Respiratory  Vaccine. 

Clinically  this  vaccine  gave  protection  against  Asian  influenza 
and  nothing  else.  Serologic  studies  are  needed  to  determine  what 
other  virus  infections  occurred  which  were  homologous  to  the  virus  in 
the  vaccine  and  to  determine  if  the  vaccine  induced  antibodies  to  the 
virus  types  in  the  vaccine. 

Project  66  I  Penicillin  as  a  Chemoprophylactic  Agent. 

Daily  doses  of  300,000  units  of  penicillin  were  given  orally  to 
a  randomly  selected  20^  of  the  children  and  clinically  this  did  not 
appreciably  influence  occurrence  of  acute  febrile  illness  and  it  did 
not  influence  occurrence  of  virus  infection  but  did  influence  occurrence 
of  streptococcal  infectoon.  Further  study  of  data  is  needed. 

Pro.i'ect  66  J  A  gomparative  Study  of  Reactions  to  DPT. 

Two  DBS  accepted  products  which  gave  extremely  different  toxic 
reactions  in  mice  were  given  to  alternate  children  and  to  date  no 
difference  in  reactions  has  been  noted  following  95  injections. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Although  the  study  is  deliberately  limited  to  a  group  of  young 
children  who  have  a  high  proportion  of  susceptibles  to  various  microbial 
infections,  it  shows  some  of  the  potentialities  of  such  infections  in 


Serial  Wo.  JIT  AID  66  A-J 


older  nusceptible  perrions.   This  project  represents  a.   systematic 
approach  to  determining  the  various  etiologies  of  acute  febrile  illnesses 
so  as  to  guide  research  on  development  of  methods  for  control. 

Tne  project  provides  a  source  of  specimens  for  finding  nev/  causes 
of  illness,  for  studying  their  etiologio  significance  and  for  testing 
methods  of  control.  It  is  significant  that  long  term  Junior  Village 
studies  of  host-parasite-disease-relationships  are  being  carried  out  on 
the  bulk  of  diseases  which  commonly  cause  misery  and  absenteeism  from 
schools  and  industry.  The  studies  are  of  such  a  na.ture  that  they  are 
not  likely  to  be  conducted  by  other  than  a  government  group.   Thie 
studies  are  progressing  raeticiolously  and  fairly  satisfactorily  to  the 
inve  stigators . 

It  is  obvious  that  the  ma.ny  acute  febrile  respiratory  diseases  and 
fevers  of  undetermined  origin  which  are  a  major  public  health  problem 
are  caused  by  a  great  multiplicity  of  etiologic  agents.  To  prevent  or 
ameliorate  these  illnesses  by  vaccine  prophylaxis  reqixlres  a  ncaltl- 
poly^/alent  vaccine  in  as  mij.ch  as   none  of  these  knovm  agents  is  pro- 
ducing a  very  large  pjroportion  of  these  diseases.  It  seems  timel;/  to 
initiate  controlled  epidemiologic  studies  in  the  use  of  rrxultivalent 
vaccines  and  their  possible  enhancement  or  interference  v/ith  each  other. 

Proposed  Course  of  Project: 

Clinical  epidemiological  obser^/ations  are  being  continued 
together  with  v/eekly  collection  of  throat  and  anai  specimens  for  -/irus 
study  and  collection  of  routine  blood  samples.  Blood  samples  will  be 
tested  extensively  for  specific  antibodies  and  when  infections  or 
illnesses  of  interest  are  found,  '/ims  isolation  studies  v/ill  be  canried 
out  to  pin  point  the  infection  and  its  relation  to  illness.  It  is 
planned  to  continue  the  study  for  as  long  as  it  appears  profitable. 
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Part  B 


Honors,  Awards  and  Publications 

Rosen,  Leon,  Bell,  Joseph  A.,  and  Baron,  Samuel 

Four  Newly  Recognized  Adenoviruses 

Froc.  Soc.  107:^3^-437,  1961 


Kapikian,  A.Z.,  Bell,  J. A.,  Mastrota,  F.M.,  Johnson,  K.M.,  Huebner,  R.J., 
and  Chanock,  R.M. 

An  Outbreak  of  Febrile  Illness  and  Pneumonia  Associated  with  Respiratory 
Syncytial  Virus  Infection 

Amer.  Jour,  of  Hygiene,  Nov.  I96I 


Knight,  Vernon,  Kapikian,  A.Z.,  Kravetz,  H.M,  Chanock,  R.M.,  Morris,  J. A., 
Kuebner,  R.J.,  Smadel,  J.E.,  and  Evans,  H.E. 

Ecology  of  a  Newly  Recognized  Common  Respiratory  Agent  RS  Virus 
(Combined  Clinical  Staff  Conference  at  the  National  Institutes  of  Health) 

Annals  of  Internal  Medicine,  Vol.  55,  No.  3,  Sept.  I96I 


Kapikian,  A.Z. 

Editorial:   Influenza  Vaccination 

J.A.M.A.  Nov.  11,  1961 

Bell,  J. A.,  Huebner,  R.J.,  Rosen,  L.,  Rowe,  '/.P.,  Cole,  R.M.,  Mastrota, 
F.M.,  Floyd,  T.M.,  Chanock,  R.M. ,  and  Shvedoff,  R.A. 

Illness  and  Microbial  Experiences  of  Nursery  Children  at  Junior  Village 

Amer.  Jour,  of  Hygiene,  Nov.  1961 
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Part  B  (Cont.)  Honors,  Awards  and  Publications 

Kapikian,  A.Z.,  Bell,  J. A.,  Rosen,  L.,  and  James,  R.G,  (Mot  NIH) 

Attenuated  Measles-Virus  Vaccine:   Clinical,  Antigenic  and  Prophylactic 
Effects  of  the  Vaccine  when  Administered  with  Gamma  Globulin 

J. A.M. A.  (To  be  published) 

Honors  and  Awards  related  to  this  project: 

Arranged  and  conducted  symposium  involving- presentation  of  seven 
papers  on  Acute  Respiratory  Diseases  at  Epidemiology  Section 
Meeting  of  A.P.H.A. 

Served  on   Governing  Council,  A.P.H.A. 

Served  on  Medical  Advisory  Council,  D.  C.  Welfare  Department 

Lecture  -  National  Academy  of  Sciences  -  April,  1961 
"A  Search  for  l-IiGrobial  Causes  of  Common  Illnesses" 

Appointed  Member  of  Committee  on  International  Quarantine  for  !//H0 

Member  Armed  Forces  Epidemiological  Board  Influenza  Commission 

Invitational  Lecture  Influenza  Commission,  British  Medical  Research 
Council,  London,  England 

Committee  on  Control  and  Prevention  of  Infections  in  the  Clinical 
Center,  N.I.H. 
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Part  A 


Project  Title:   Epidemiological  Studies  on  Efficacy  and  Safety  of 
Influenza  Vaccine  in  General  Population  Groups 

Principal  Investigators:   Joseph  A,  Bell,  Robert  N,  Philip  and 

Borland  J.  Davis 

Other  Investigators:  M.O.  Beem,  P.M.  Beigelman,  J.I.  Engler, 
G.W.  Mellin,  J.H.  Johnson,  A.M.  Lerner 

Cooperating  Units:   None 

Man  Years  (Calendar  year  196l)  '  •  ,  ■ 

Total:  1+/1? 
Professional:  <  l/l^ 
Other:   l/l2 

Project  Description; 

This  was  a  1951-56  controlled  study  of  aqueous  and  mineral'  oil 
adjuvant  monovalent  influenza  vaccines.  Type  A,  Al  and  B,  among  some 
19,000  people  in  general  population  groups  of  26  local  residential 
areas  of  Norfolk  and  Arlington,  Virginia,  and  Montgomery  County,  Maryland. 
An  outbreak  of  Influenza  B  was  observed  in  1952,  Influenza  A  in  1953, 
and  Influenza  B  in  1955.  A  preliminary  report  on  protection  in  the 
1952  and  1953  outbreaks  was  published  in  1954-  and  comprehensive  reports 
on  the  five  year  study  were  published  in  1961  embracing  (l)  the  general 
epidemiology  of  influenza  and  acute  febrile  respiratory  illnesses, 
(2)  laboratory  observations,  and  (3)  vaccine  reactions.   These  were 
noted  in  last  year's  annual  project  report.   A  comprehensive  report  on 
the  amount  and  duration  of  vaccine  protection  remains  to  be  completed. 

Ma.ior  Findings: 

Influenza  constitutes  such  a  small  proportion  (8-15^)  of  the 
clinically  undiff erentiable  acute  febrile  illnesses  of  two  or  more  days 
duration,  that  for  the  total  five  year  study  period  the  effects  of  a 
highly  effective  influenza  vaccine  would  hardly  be  discernible.   It  is 
obvious  that  the  aqueous  vaccines  (300  CCA  units)  gave  no  detectable 
protection  but  the  oil  adjuvant  vaccines  (lOO  CCA  units)  gave  definite 
protection  during  the  three  outbreaks,  and  this  protection  apparently 
lasted  2-3  years.   On  the  other  hand  the  amount  of  protection  in  the 
1955  outbreak  was  apparently  so  small  as  to  be  of  no  consequence. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

There  is  no  evidence  that  commercially  available  Influenza  vaccines 
(aqueous)  will  protect  for  longer  than  one  year.  It  is  impractical  and 
not  worth  the  effort  to  get  everybody  vaccinated  every  year  with  avail- 
able products.  What  is  needed  is  a  vaccine  that  will  protect  for  many 
years.   These  studies  have  demonstrated  that  for  this  end  the  mineral 
oil  adjuvant  vaccines  are  the  most  promising  products  available  to  date. 

Proposed  Course  of  Project; 

Aside  from  a  possible  follow  up  of  latent  reactions,  the  field 
study  is  completed.  Analysis  of  data  will  continue  (l)  in  an  effort  to 
develop  epidemiologic  methods  for  better  evaluation  of  amount  and 
duration  of  protection  and  (2)  to  study  the  epidemiology  of  acute 
respiratory  diseases  in  general  population  groups. 
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1.  Infectious  Diseases 

2.  Epidemiology 

3.  Bethesda,  Maryland 
PHS-NIH 

Individixal  Project  Report 
Calendar  Year  1961 


Part  A 


Project  Title:   Epidemiological  Studies  on  Efficacy  and  Safety  of 

Asian  Influenza  Vaccine  in  General  Population  Groups 
1957-1958 

Principal  Investigator:   Raymond  Seltser  (Johns  Hopkins  University) 

Other  Investigators:   Philip  Sartwell  (JHU)  and  Joseph  A.  Bell 

Cooperating  Units:   Johns  Hopkins  University,  Baltimore,  Maryland  and 
National  Institutes  of  Health 

Man  Years (Calendar  Year  1961 ) 
Professional:  <l/l2 
Other:   None 

Project  Description: 

Background  and  Objectives;   In  the  Fall  of  1956,  no  new  vaccine  groups 
were  added  to  project  66  K  as  it  was  prophesied  that  the  type  A,  Al,  and 
B  strains  used  in  the  vaccine  would  not  again  become  epidemic  for  many 
years.  In  July  1957,  a  new  Asian  strain  A2  virus  promised  to  become 
epidemic  in  the  United  States.  We  carried  out  an  Asian  strain  vaccine 
trial  in  volunteers  later  challenged  with  live  Asian  influenza  virus 
and  demonstrated  a  65^  protective  effect.  We  provided  an  Asian  strain 
vaccine  and  direct  assistance  to  Johns  Hopkins  University  to  carry  out 
a  placebo  controlled  study  in  part  of  our  Montgomery  County  study  group 
for  the  purpose  of  determining  (l)  the  effectiveness  of  the  vaccine  in 
preventing  influenza  (2)  the  frequency,  nature  and  severity  of  reactions 
and  (3)  to  study  the  general  epidemiology  of  influenza. 

Methods  Employed  —  Patient  Material:   Same  as  for  project  66  K  with  the 
exception  that  only  3180  persons  were  given  either  the  monovalent  aqueous 
Asian  influenza  vaccine  or  the  placebo  control. 

Major  Findings:   This  is  the  first  good  study  in  general  population 
groups  of  influenza  vaccine  reactions  wherein  a  placebo  control  was 
used  thus  enabling  a  reasonably  good  approximation  of  the  nature  and 
frequency  of  vaccine  induced  reactions.   Vaccine  induced  systemic 
reactions  occurred  in  8.5^  of  vaccinees  but  the  frequency  of  incapaci- 
tating reactions  was  only  4-. 3%.  Fortunately,  progressively  smaller 


Part  B  included  /  X  /  Yes        /   /  No 

1  ^^ 


Serial  No.   NIAID  66  L 

doses  were  used  in  children  <12  years  of  age,  otherwise  the  frequency 
of  reactions  would  have  been  much  higher.  Unfortunately,  a  polyvalent 
product  was  not  used,  hence  one  can  extrapolate  only  to  the  extent that 
this  is  probably  a  mini:)i''jin  reaction  rate.  It  is  important  that  the 
febrile  systemic  reactions  that  could  be  attributed  to  the  vaccine  all 
had  onset  within  24-  hours  after  vaccination.   The  amount  of  protection 
was  estimated  to  be  65^-  s.nd  the  vaccine  protected  all  age  groups  except 
young  children  <3  years  old.  In  this  study  again  it  was  evident  that 
the  primary  spread  of  influenza  in  the  community  was  predominantly  in 
the  Junior  and  Senior  High  schools.  From  here  it  spread  to  other 
members  of  their  households. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

Aside  from  the  excellent  data  on  vaccine  reactions  obtained  in  this 
placebo  controlled  study  it  is  comforting  to  have  a  conclusive  demon- 
stration that  when  a  new  pandemic  strain  of  influenza  virus  was 
discovered  in  early  summer,  a  vaccine  of  demonstrated  effectiveness  in 
general  population  groups  was  prepared  and  effectively  administered 
before  the  Fall  outbreak.  It  is  interesting  that  a  65%  protection  from 
a  single  dose  was  observed  in  this  study  and  a  previous  study  showed 
that  a  single  dose  of  a  similar  Asian  vaccine  gave  65%  protection  to 
artificially  challenged  volunteers. 

Proposed  Course  of  Project; 

Concluded 
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Part  B 

Seltser,  Raymond  (JHU),  Sartwell,  Philip  (JHU),  Bell,  J. A. 

A  Controlled  Test  of  Asian  Influenza  Vaccine  in  a  Population  of  Families 

American  Jour,  of  Hyg.  (To  be  published) 
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Calendar  Year  1961 


Part  A 


Project  Title:   Hemagglutination  Inhibition  (Hi)  Antibody  to  Type  A 
and  B  Influenza  8-9  years  after  Vaccination  with 
100  CCA  Units  of  Monovalent  Mineral  Oil  Adjuvant  Vaccine 

Principal  Investigator:  Fred  M.  Davenport,  Albert  V.  Hennessy  and 

Joseph  A,  Bell 

Other  Investigators:   R.N.  Philip,  R.A.  Shvedoff 

Cooperating  Units:   Cooperative  Study,  N.I.H.  and  University  of  Michigan 

Man  Years  (Calendar  year  1961 ) : 
Total:  <1/12 
Professional  :<  l/l2 
Other:  <r  l/l2 

Project  Description; 

In  1951  and  1952,  several  hundred  N.I.H.  employees  vere  by  a 
strict  random  sampling  process,  separated  into  groups  each  of  which 
was  given  1  dose  of  a  mineral  oil  adjuvant  influenza  vaccine  either 
Type  A  or  B,  All  were  bled  pre  and  post  vaccination  and  all  who  could 
be  found  have  been  bled  several  times  since.   These  people  were  studied 
for  local  and  general  reactions  and  serologically  for  HI  antibody 
responses. 

In  the  fall  of  I960,  110  vaccinees  were  found  and  re-bled  and  the 
pre  and  all  post  vaccine  sera  from  these  persons  were  titered  for  HI 
antibody  to  all  antigens  used  in  the  vaccines, 

Ma.ior  Findings: 

Both  local  and  general  reactions  from  the  vaccine  were  strikingly 
mild  and  infrequent  and  immediate  antibody  responses  were  excellent. 
The  set-up  of  the  study  was  such  that  in  spite  of  any  interim  infection 
or  vaccination,  there  can  be  no  reasonable  doubt  but  that  the  small  dose 
of  oil  adjuvant  vaccine  given  in  1951  or  1952  influenced  the  antibody 
pattern  in  I960,  8  or  9  years  after  vaccination. 
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Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

These  findings  and  those  of  study  project  66  K  constitute  the 
chief  and  practically  only  basis  for  continued  studies  with  oil  adjuvant 
influenza  vaccines.  Although  there  are  some  detriments,  the  oil 
adjuvant  product  is  by  far  the  most  promising  influenza  prophylactic 
available. 

Proposed  Course  of  Project; 

Concluded 
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Part  B 


Davenport,  Fred  (Not  NIH),  Hennessy,  Albert  (Not  NIH)  and 
Bell,  Joseph  A. 

Imm-unologic  Advantages  of  Em-ulsified  Influenza  Virus  Vaccine 

Military  Medicine  (to  be  published) 
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Part  A 


Project  Title:   Inoculation  of  Parainfluenza  Virus  Type  3  in  Adult 
Volunteers 

Principal  Investigator:  Albert  Z.  Kapikian 

Other  Investigators:   Robert  M.  Chanock,  Joseph  A.  Bell,  Robert  J. 

Huebner,  Thomas  E.  Reichelderf er  (formerly  at  NIH) 

Cooperating  Units:   Dr.  Thomas  G.  Ward  (Director,  Virus  Research, 

Microbiological  Associates,  Bethesda,  Maryland), 
Dr.  Roger  M.  Cole  (Chief,  Bacteriological  Unit,  LID) 

Man  Years  (Calendar  1961 ) 
Total:   1/12  Professional 

Prelect  Description: 

Ob.iectives;   To  determine  the  role  of  parainfluenza  virus  type  3  in 
adult  respiratory  disease. 

Methods  Employed  -  Patient  Material; 

Volunteers  were  healthy  male  inmates  at  the  Patixxent  Institution 
of  The  Maryland  State  Board  of  Correction  at  Jessup,  Maryland. 

Ma.ior  Findings: 

In  an  attempt  to  see  whether  parainfluenza  virus  type  3  would 
produce  illness  in  adults,  28  adult  volunteer  subjects  were  inoculated 
with  either  the  virus  or  a  sterile  salt  solution.   Twelve  of  the  17 
volunteers  inoculated  with  the  virus,  and  none  of  the  11  who  received 

the  placebo  inoculum,  developed  laboratory  evidence  of  infection  with 
parainfluenza  3  virus.   Nine  of  the  virus-inoculated  volunteers  and 
only  1  of  the  11  in  the    control   group  developed  an  acute  respira- 
tory illness.  However,  3  of  the  9  virus-inoculated  subjects  who  became 
ill  failed  to  demonstrate  laboratory  evidence  of  infection  with  para- 
influenza 3.   The  afebrile,  "cold-like"  illness  observed  in  the  6 
infected  vol-jnteers  was  characterized  by  mucoserous  nasal  discharge, 
nasal  obstr^Jiction,  sneezing,  dry  cough,  and  erythematous  nasal  and 
pharyngeal  mucous  membranes.   The  mean  incubation  period  was  2.2  days. 
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Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

This  was  the  first  volunteer  study  in  the  United  States  with 
parainfluenza  virus  type  3.  It  has  furnished  evidence  consistent  with 
the  view  that  parainfluenza  virus  type  3  can  produce  illness  in  human 
adults.   One  other  study  in  volunteers  with  parainfluenza  type  3  has 
been  carried  out  in  England. 

Proposed  Course  of  Project; 

This  study  with  parainfluenza  virus  type  3  at  the  Patuxent  Institu- 
tion has  been  concluded. 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Kapikian,  A.Z.,  Chanock,  R.M.,  Reichelderfer,  T.E.  (formerly  at  NTH) 
Ward,  T.G,  (formerly  Professor  of  Virology,  Notre  Dame  University, 
now  Director  of  Virus  Research,  Microbiological  Associates,  Bethesda, 
Maryland)  Huebner,  R.J.,  and  Bell,  J. A. 

Inoculation  of  Human  Volunteers  with  Parainfluenza  Virus  Type  3 

J.A.M.A.  Vol.  178,  No.  6,  Nov.  1961 
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Calendar  Year  1961 

Part  A 

Project  Title:   The  Etiology  of  Respiratory  Disease  on  a  College  Campus 

Principal  Investigator:   Dr.  Albert  Z.  Kapiklan 

Other  Investigators:   Dr.  Karl  Johnson,  Dr.  Robert  Chanock,  Dr.  Joseph 
Bell,  Dr.  Robert  Huebner 

Cooperating  Units:  University  of  Maryland  Infirmary  ;     ■  . 

Man  Years  (Calendar  Year  196l) 
Total :<1/12 
Professional  :<i/i2 
Other:  «aL/l2 

Project  Description: 

Ob.jectives:   (l)  To  determine  the  role  of  knovm  viruses  as  'etiologic 
agents  in  a  young  adulx.  population;  (2)  To  find  new  agents  which  might 
be  associated  etiologically  lArith  respiratory  disease. 

Patient  Material: 

With  the  cooperation  of  the  University  of  Maryland  Infirmary,  a 
study  was  undertaken  in  October  1958  to  determine  the  role  of  viruses 
in  the  etiology  of  respiratory  diseases  in  a  young  adult  population. 
Patients  who  appeared  ^/dth  complaints  referable  to  their  respiratory 
tract  were  examined.   Throat  sv;abs  and  acute  and  convalescent  bloods 
were  also  obtained.  An  attempt  to  have  a  control  group  of  nonrespira- 
tory patients  was  unsuccessful.   The  throat  specimens  were  tested  for 
viruses  in  appropriate  tissue  culture  and  the  blood  was  tested  for  CF 
antibody  against  a  battery  of  respiratory  virus  antigens. 

Ma.ior  Findings: 

The  finding  of  a  new  parainfluenza  virus  type  4-  was  presented 
previously. 

Two  hundred  ten  patients  with  respiratory  disease  were  seen  — 
among  these,  A9  (23^)  had  fever  of  99°F  or  greater.  Virus  isolation 
attempts  were  markedly  unsuccessful,  as  only  2  virus  isolations  were 
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made.  However,  paired  bloods  were  obtained  from  122  of  the  210  students. 
Thirty  or  25^  of  the  122  students  showed  a  four-fold  rise  to  one  of  the 
following  respirator;;,-  viral  antigens  by  CF  test:   Parainfluenza  1,  3, 
U   ;  Adenovirus;  Influenza  A  and  B;  Respiratory  Syncytial  Virus;  Herpes 
Simplex,  Of  the  30  showing  CF  antibody  rises,  over  one-half  {53%)   were 
to  Influenza  B,  Y7%   to  Respiratory  Syncytial,  10^  to  Parainfluenza  1, 
and  3%   to  each  of  the  other  antigens.  The  illnesses  of  the  patients 
with  the  rises  to  each  of  the  antigens  was  not  associated  with  any 
specific  clinical  syndrome. 

In  addition,  the  paired  sera  were  also  tested  for  OF  antibody  rises 
against  a  battery  of  enterovirus  antigens  (ECHO  9,  20,  Cosxackie  A2, 
U,   6,  21,  B3,  Pett).  No  rises  were  found.  However,  it  was  of  interest 
that  only  1  -  155^  had  CF  antibody  (1:8  or  >  )  to  the  ECHO  9,  20, 
Coxsackie  A2,  U,   6,  and  B  3  viruses  while  35%   and  68^  had  CF  antibody 
(l:l6  or  >  }  to  the  Coxsackie  A  21  and  Pett  viruses,  respectively. 
These  findings  may  indicate  one  or  a  combination  of  the  following  pos- 
sibilities in  this  population:   (l)  Previous  infection  by  the  first 
group  of  agents  was  rare  whereas  such  infection  by  Coxsackie  A  21, 
Pett  or  closely  related  viruses  was  common;  (2)  Complement  fixing  anti- 
body titers  diminish  below  detectable  levels  within  a  few  years  follo^wing 
infection;  thus  the  results  indicate  only  that  infection  by  the  second 
group  of  agents  was  more  recent  than  by  the  former;  (3)  In  comparison 
to  the  antigens  of  the  first  group,  the  Coxsackie  A  21  and  Pett  antigens 
were  more  broadly  reactive  as  indicators  of  CF  antibody  following  entero- 
virus infection  regardless  of  serotype. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

This  project  attempted  to  show  the  etiology  of  respiratory  diseases 
with  respect  to  viruses.   It  is  seen  clearly  that  serologically,  orJLy  25^ 
of  the  respiratory  diseases  could  be  associated  with  viruses  and  if  this 
had  been  a  year  when  influenza  B  was  not  prevalent,  the  figure  might  have 
been  even  lower.  Tlie  task  of  further  attempting  to  find  those  agents 
which  are  causing  viral  respiratory  diseases  is  apparent.  In  addition, 
it  is  obvious  that  further  studies  are  needed  to  determine  the  value  of 
the  CF  test  as  a  method  for  measuring  infection  with  the  newer  entero- 
viruses. 

Proposed  Course  of  Pro.iect: 

There  are  no  plans  to  renew  this  study  at  the  present  time.  However, 
additional  serologic  studies  may  be  carried  out  if  indicated. 
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Part  A 

Project  Title:   The  Role  of  Viruses  in  the  Etiology  of  Ear  Disease 

Principal  Investigator:   Dr.  Albert  Z.  Kapikian 

Other  Investigators:   Dr.  Joseph  A.  Bell,  Dr.  Robert  J.  Huebner 

Cooperating  Units:   Washington  Hospital  Center,  Ear,  Nose  and  Throat 
Department 

Man  Year  (Calendar  Year  1961) 
Total:  0/12 
Professional: 
Other: 

Project  Description: 

For  many  years,  it  has  been  stated  that  viruses  were  responsible 
for  many  nonbacterial  ear  infections  such  as  serous  otitis  media.  It 
was  attempted  to  study  patients  with  serous  otitis  media  to  determine 
the  role  of  viruses  in  this  disease. 

Patient  Material: 

Patients  at  the  Washington  Hospital  Center  ENT  clinic  with  serous 
otitis  media  were  examined.   Fluids  from  the  middle  ear  were  tested  in 
appropriate  tissue  culture  lines.  Acute  and  convalescent  bloods  were 
obtained. 

Major  Findings: 

Thus  far  only  a  limited  number  of  specimens  from  the  ear  have  been 
tested  with  no  virus  yet  isolated.  Serologic  tests  on  the  sera  are  in 
progress. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

The  role  of  viruses  in  ear  disease  is  uncertain.   This  project 
attempts  to  clarify  their  role  in  the  etiology  of  middle  ear  disease, 
especially  serous  otitis  media. 

Proposed  Course  of  Project: 

It  is  planned  to  renew  attempts  to  obtain  appropriate  specimfin^ 
during  the  year.  -'  -' 

Part  B  included  /   7  Yes    /  ^  /No 
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Part  A 

Project  Title:   Studies  on  enteroviruses,  adenoviruses,  reoviruses 

Principal  Investigator:   Dr.  Leon  Rosen 

Other  Investigators:   Dr.  Joseph  A.  Bell,  Dr.  Frank  L.  Black,  Mrs. 
Janet  Hovis,  Dr.  Robert  J.  Huebner,  Dr.  Karl 
M.  Johnson,  Mr,  Jerome  Kern,  Dr.  D,  Mendez- 
Cashion,  Dr.  Albert  8.  Sabin,  and  Dr.  David 
A.  J.  Tyrrell 

Cooperating  Units:   D.  C.  Welfare  Department;  Children's  Hospital 
Research  Foundation,  Cincinnati,  Ohio;  School 
of  Medicine,  University  of  Puerto  Rico,  San  Juan; 
Common  Cold  Research  Unit,  Salisbury,  England; 
Yale  University  School  of  Medicine,  New  Haven, 
Connecticut;  Laboratory  of  Clinical  Investigation, 
NIAID 

Man  Years:   (Calendar  Year  1961) 

Total:  88/12 
Professional;  3'+/12 
Other:         5VT2 

Project  Description; 

Object i ves;   To  determine  the  role  in  human  biology  of 

enteroviruses,  adenoviruses,  and  reoviruses. 
To  elucidate  the  natural  history  of  these 
V  I  ruses. 

Methods  Employed;   Collaborative  studies  with  institutions  outstde 

OF  the  NIH  and  with  various  intramural  laboratories 

ARE  undertaken  AS  OPPORTUNITIES  ARE  PRESENTED. 

During  1961  studies  were  continued  on  the  Junior 
Village  nursery  group  which  has  been  described  in 

DETAIL  previously,    ThE  STUDIES  WITH  THE  DEPARTMENT 

OF  Pediatrics  at  the  University  of  Puerto  Rico  and 
Part  B   Included   Yes 
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Part  a  Methods  Employed  (continued) 

ALSO  THOSE  WITH  ChILDREN's  HOSPITAL  RESEARCH  FOUNDATION  OF  CINCINNATI 
WERE  CONTINUED.    A  STUDY  ON  MEASLES  WAS  UNDERTAKEN   IN  COLLABORATION 

WITH  THE  Yale  University  School  of  Medicine,  New  Haven;  a  human  vol- 
unteer STUDY  WITH  ECHO  VIRUS  TYPE  20  WAS  CARRIED  OUT  IN  COLLABORATION 

WITH  THE  Common  Cold  Research  Unit,  Salisbury;  and  a  human  volunteer 

STUDY  on  REOVIRUSES  WAS  DONE   IN  COLLABORATION  WITH  THE  LABORATORY  OF 

Clinical  Investigation. 

Major  Findings;   Intensive  study  of  hemagglutination  by  enteroviruses 
WAS  continued  during  the  year.   Hemagglutinins  are  now  known  for  22 
enterovirus  serotypes  -  one-half  of  these  were  first  found  as  a  re- 
sult OF  investigations  in  this  unit. 

Two  new  enterovirus  serotypes  were  recognized  during  the  year  and 
these  are  currently  in  the  process  of  being  worked  up  for  submission 
TO  THE  Enterovirus  committee.   In  addition,  five  new  enterovirus 

SEROTYPES   isolated  FROM  PERSONS  WITH  RESPIRATORY  DISEASE  BY  Dr.  K. 

Johnson  are  being  worked  up  in  collaboration  with  him. 

The  relationship  of  "Rett"  virus  to  Coxsackie  A  type  2k   was  recognized 

DURING  THE  YEAR.    AlSO,  A  HEMAGGLUT I N AT  I NG  ENTEROVIRUS  RECOVERED  FROM 
AN  OUTBREAK  AMONG  MILITARY  RECRUITS  BY  Or.  K.  JohNSON  WAS  IDENTIFIED 
IN  THIS  UNIT  AS  "Coe"  VIRUS  (CoXSACKIE  A  TYPE  21 ) . 

Human  volunteer  studies  carried  out  in  collaboration  with  Dr.  D.  A, 
J,  Tyrrell  and  other  members  of  the  Common  Cold  Research  Unit  in  Eng- 
land showed  that  echo  type  20  virus  (JV-I)  was  capable  of  inducing 
illness  in  such  volunteers. 

Studies  carried  out  in  collaboration  vnTH  the  Department  of  Pedi- 
atrics OF  THE  School  of  Medicine,  University  of  Puerto  Rico,  provided 
presumptive  evidence  that  acute  cerebellitis  in  children  can  be  caused 
pY  poliovirus  type  1. 

Several  new  adenovirus  serotypes  (.in  addition  to  the  four  recently 

described)  were  recognized  DURING  THE  YEAR  AND  ARE  CURRENTLY  BEING 

worked  up. 

Virus  isolation  and  serological  studies  of  the  "newer"  adenovirus 
serotypes  have  shown  that  these  viruses  are  very  common  in  the  junior 
Village  population.   In  contrast  to  the  "lower"  adenovirus  serotypes, 

THE  "newer"  types  ARE  FOUND  ALMOST  EXCLUSIVELY   IN  THE  FECES. 

Human  volunteer  studies  with  each  of  the  three  reovirus  serotypes 
were  carried  out  in  collaboration  with  personnel  of  the  Laboratory 
of  Clinical  I  nvest i gat i ono   Although  very  little  illness  was  observed 

IN  these  experiments  much  VALUABLE  DATA  ON  THE  BIOLOGY  OF  REOVIRUSES 
IN  HUMANS  WAS  OBTAINED. 
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Part  A  Major  Findings  (continued) 


The  measles  HI  test  developed  in  this  unit  in  196O  was  used  to  test 

SERA  collected  UNDER  UNIQUE  EPIDEMIOLOGIC  CONDITIONS  ON  THE  ISLAND 

OF  Tahiti,   These  studies,  carried  out  in  collaboration  , with  Dr.  F, 
Black,  showed  conclusively  that  the  stable  high-titereo  antibodies 

commonly  observed  in  this  disease  were  not  the  result  or  REPEATED 
exposure  TO  THE  VIRUS.    AlSO,   IT  WAS  SHOWN  THAT  CANINE  DISTEMPER 
antibodies   in  HUMAN  SERA  ARE  THE  RESULT  OF  MEASLES   INFECTION  AND  ARE 

not  the  result  of  exposure  to  canine  distemper  virus. 

Significance  to  the  Program  of  the  Institute;   The  role  of  the  numer- 
ous ENTEROVIRUSES,  ADENOVIRUSES,   AND  REOVIRUSES   IN  HUMAN  BIOLOGY   IS 
only  beginning  TO  BE  STUDIED.    DaTA  OBTAINED  THUS  FAR   INDICATE  THAT 

a  number  of  these  viruses  are  quite  important  in  human  pathology. 
Further  progress  in  this  field  depends  to  a  great  extent  on  the  de- 
velopment OF  simple  laboratory  procedures  to  cope  with  the  large 

NUMBER  of  viruses  NOW  KNOWN  TO  BELONG  TO  THESE  GROUPS, 

Proposed  Course  of  the  Project;   The  study  of  these  three  families 

OF  viruses  WILL  BE  CONTINUED  BOTH  IN  THE  FIELD,  AS  OPPORTUNITIES  ARE 
PRESENTED,  AND   IN  THE  LABORATORY,    LABORATORY  STUDIES  WILL  BE  DE- 
VOTED PRIMARILY  TO  THE  ORDERLY  CLASSIFICATION  OF  EXISTING  AND  NEWLY 
RECOGNIZED  SEROTYPES  AND  TO  THE  DEVELOPMENT  OF  SIMPLE  IN-VITRO 
TECHNIQUES. 


:rt 


Serial  No.   NIAID  6?- 

PHS-N I H 

Individual  Project  Report 

Calendar  Year  1961 

Part  B  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Rosen,  L.:   Hemagglutination  and  Hemagglut i nat ion-I nh ib iti on 
with  Measles  Virus.   Virology,  21*l39-l'+1»  1961 

2.  BucKLANo,  F".  E.,  Bynoe,  M.  L.,  Rosen,  L.,  and  Tyrrell,  0,  A.  J,: 
Inoculation  of  Human  Volunteers  with  ECHO  Virus  Type  20.   Brit. 
Med.  Jour.,  _i_:397-^00,  1961 

3.  Johnson,  K.  M. ,  Bloom,  H,  H.,  Rosen,  L.,  Mufson,  M,  A,,  and 
Chanock,  R.  M.  :   Hemagglutination  by  Coe  Virus.   Virology,  15i 
375-57^,  1961 

k,  Rosen,  L.  and  Kern,  J.:  Hemagglutination  and  Hemagglut inat ion- 
Inhibition  WITH  Coxsackie  B  Viruses.  Proc.  Soc.  Exp.  Biol,  and 
Med.,  107:626-628,  1961 

5.  Rosen,  L.,  Baron,  S.,  and  Bell,  J.  A.:   Four  Newly  Recognized 
Adenoviruses.   Proc.  Soc.  Exp.  Biol,  and  Med.,  107? ^3^-^37 <  196I 

6,  Black,  F.  L,  and  Rosen,  L.:   Patterns  of  Measles  Antibodies  in 
Residents  of  Tahiti  and  their  Stability  in  the  Absence  of 
Re-exposure.   Jour.  Immunol.   In  Press. 

"7.   Kapikian,  a.  Z,,  Bell,  J.  A.,  Rosen,  L.,  and  James,  R.  G.: 

Attenuated  Measles-Virus  Vaccine:  Clinical,  Antigenic  and  Pro- 
phylactic Effects  of  the  Vaccine  when  Administered  with  Gamma 
Globulin.   Jour.  Amer.  Med.  Assn.   In  Press. 

8.  Rosen,  L.:   Measles  on  Tahiti,   Amer.  Jour.  Dis.  Child. 
In  Press. 

9.  Bell,  J.  A.,  Huebner,  R.  J.,  Rosen,  L.,  Rowe,  W.  P.,  Cole,  R.  M. , 
Mastrota,  F,  M. ,  Floyd,  T.  M.  ,  Chanock,  R.  M. ,  and  Shvedoff, 

R.  A.:   Illness  and  Microbial  Experiences  of  Nursery  Children  at 
Junior  Village.   Amer.  Jour.  Hyg.   In  Press. 


10.   Rosen,  L.:   Hemagglut  i  nat i on-I  nh i b i t i on  Antibody  Responses  in 
Human  Adenovirus  Infections.   Proc,  Soc,  Exp,  Biol,  and  Med. 
In  Press, 
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Honors  and  Awards  relating  to  this  project: 

1.  Invited  speaker.  International  Conference  on  Measles  Immuniza- 
tion, Washington,  D,  C,  November,  1961 

2.  Invited  to  be  a  member  of  a  World  Health  Organization  committee 
ON  measles  immunization,  November,  1961 
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Project  Title:   Studies  on  Viruses  cf  the  Enteric  Tract  of  Cattle 

Principal  I nvest i gator( s ) :   Dr.  F.  R.  Abinanti  and  Dr.  Leon  Rosen 

Other  Investigators:        None 

Cooperating  Units:         Dairy  Husbandry  Department,  University  of 

Maryland;  Home  of  Correction,  Jessup,  Maryland 

Man  Years  (calendar  year  1961): 
Total:  6/12 

Professional:    3/12 
Other:  3/12 

Project  Description: 

Object  i  ves:   To  investigate  the  biologic  properties  and  natural  history 
of  the  viruses  inhabiting  tne  enteric  tract  of  cattle. 

i-'.ethods  Employed:   A  longitudinal  study  of  dairy  cattle  on  three 
different  farms  has  been  carried  out  for  approximately  tv;o  years.   N'onthly 
fecal  sv/abs  and  serum  specir;:ens  are  obtained  frcm  each  animal  and  these  are 
studied  in  the  laboratory  by  a  variety  of  virus  isolation  and  serologic 
procedures. 

Ma.jor  F  i  nd  i  nq  s  :   Studies  of  the  three  recvirus  types  and  hemadsorbing 
(HADEN  I)  virus  have  been  extended  tc  learn  more  of  the  natural  history  of  these 
agents.   ivork  is  progressing  tc  sero leg i co I ! y  distinguish  otner  viruses  from 
this  group  of  cattle.   No  definitive  results  are  availabe  at  this  time. 

Significance  to  tne  Progran.  of  tne  Institute:   The  recovery  of  viruses 
(such  as  reovi ruses)  from,  cattle  whicn  are  ant i gen i ca  I  i y  identical  with  those 
which  occur  in  man  is  of  obvious  interest.   Aside  from  the  possible  importance 
of  cattle  as  potential  sources  of  infecrion,  a  num.ber  of  aspects  of  the 
natural  history  of  tnese  agents  can  be  clarified  by  their  study  in  lower 
animals.   In  addition,  viruses  recovered  frcm  cattle  which  are  analogous,  but 
not  identical,  to  those  of  humans  also  proved  a  mechanism  for  gaining  usefuJ 
information  about  the  latter  agents. 

Part  E  included:    Yes 
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Proposed  Course  of  the  Prcject:   When  definitive  serologic  differences 
have  been  established  for  a  group  ct  These  viruses,  they  will  be  studied  for 
their  properties  to  determine  to  wnich  virus  group  they  belong.   The  relation- 
ship, if  any,  to  human  viruses  in  comparable  virus  groups  will  be  investigated. 


Part  B  Included:  Yes 
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Publications  ofher   than  abbtracts  from  this  project: 

Abinanti,  F.  R.,  Respiratory  and  Enteric  Viruses  in  Man  and  Animals. 
Public  Healtn  Reports  7d:  (10)  October  1961. 

Rcsen,  L.,  and  Abinanti,  F.  R.,  Recovery  of  a  Hernadsorb  i  ng  Virus  (HADEN) 

from  tne  Gastrointestinal  Tract  of  Calves.   Virology  _L4:(2),  June  1961 
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Project  Title:   Studies  on  eosinophilic  heningitis  in  the  Pacific  Area 

Principal  Investigator:   Dr.  Leon  Rosen 


Total:  V12 
Professional:  2/12 
Other:        2/12 

Project  Description; 

Object i ves:   To  determine  the  etiology  and  method  of  trans- 
mission of  eosinophilic  meningitis  in  the 
Pac i f  I  c  Area . 

Methods  Employed:      Field  investigations  were  carried  out  in  both 

French  Polynesia  and  in  Hawaii  during  the  year. 
Also,  laboratory  studies  were  undertaken  in 
Bethesoa  with  several  helminthic  parasites  which 
were  under  suspicion  for  epidemiologic  reasons. 

Major  Findings:       At  least  several  hundred  cases  of  eosinophilic 

MENINGITIS  OCCURRED  ON  THE   ISLANDS  OF  TaHITJ 

and  Raiatea  in  French  Polynesia  during  196I.   In 

THE  course  of  the  STUDIES  ON  TaHITI   AN  ATTEMPT 
was  MADE  TO  DETERMINE   IF  THE  DISEASE  ALSO 

Part  B   Included  Yes 
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Part  A  Major  Findings  (continued) 

OCCURRED   IN  THE  HAWAIIAN  ISLANDS.    As  A  RESULT  OF  THIS   INVESTIGATION 
IT  WAS  LEARNED  THAT  TWO  PATIENTS  WHO  HAD  DIED   IN  A  MENTAL  HOSPITAL 
ABOUT  ONE  YEAR  PREVIOUSLY  HAD  HAD  AN  EOSINOPHILIC  MENINGOENCEPHALITIS. 
The  BRAIN  OF  ONE  or  THESE  PATIENTS  HAD  BEEN  PRESERVED  AND  IN  THIS 
SPECIMEN  A  NUMBER  OF  YOUNG  ADULT  NEMATODES  WERE  FOUND  IN  BOTH  THE 
BRAIN  SUBSTANCE   ITSELF  AND   IN  THE  MENINGES.    ThESE  PARASITES,  WHICH 
INCLUDED  AN  INTACT  MALE,  WERE   IDENTIFIED  AS  AnG I OSTRONGYLUS  CANTON- 
ENS  I s  (Chen)  Dougherty,  a  metastrongyl i d  lung-worm  of  rats.   The 
presence  of  material  foreign  to  the  central  nervous  system  in  the 
brain  of  the  second  patient  and  a  cellular  reaction  similar  to  that 
found  in  the  first  case  suggested  that  this  individual  also  was  in- 
fected with  the  same  parasite. 

Cerebrospinal  fluid  obtained  prior  to  the  death  of  the  first  patient 
showed  changes  typical  of  those  seen  with  eosinophilic  meningitis  on 
Tahiti.   However,  the  mental  condition  of  both  patients  prior  to 
their  death  and  their  other  concurrent  pathology  were  such  that  it 

WAS  NOT  possible  TO  DETERMINE   IF  THEY  HAD  HAD  SYMPTOMS  SIMILAR  TO 
THOSE  OF  THE  TahITIAN  PATIENTS  OR   IF  THEIR  DEATH  HAD  BEEN  DUE  TO  THE 
MENINGOENCEPHALITIS.    It  WAS  ALSO  NOT  POSSIBLE  TO  DETERMINE  HOW 

either  patient  might  have  become  infected  with  the  helminth, 

Various  species  of  rats  are  the  only  known  natural  hosts  of  the  adult 
form  of  £.  cantonens i s  and  terrestrial  slugs  and  snails  are  the  only 

KNOWN  INTERMEDIATE  HOSTS.    ThE  EXTENSIVE  EPIDEMIOLOGIC  DATA  FROM  THE 
OUTBREAK  ON  TahITI  ARE  NOT  CONSISTENT  WITH  THE  LIFE  CYCLE  OF  A.  CAN- 
TONENS I S  AS   IT   IS  PRESENTLY  KNOWN.    ThUS,   THE  POPULATION  THERE 
AFFECTED  BY  THE  DISEASE  DOES  NOT  INTENTIONALLY  EAT  TERRESTRIAL  MOLL- 
USCS.  Moreover,  so  little  raw  green  vegetation  is  eaten  by  the 

MAJORITY  OF   INDIVIDUALS  THAT   IT   IS  DIFFICULT  TO  CONCEIVE  OF  SUCH  MOLL- 
USCS BEING   INGESTED  ACCIDENTALLY  BY  A  SIGNIFICANT  NUMBER  OF  PERSONS. 
It  is  POSSIBLE,  OF  COURSE,  THAT  THE  TahITIAN  PATIENTS  COULD  HAVE  BEEN 

infected  with  a.  cantonens i s  by  means  of  a  presently  unknown  inter- 
mediate or  transport  host, 

Preliminary  attempts  to  determine  the  relationship  of  £.  cantonensis 

TO  THE  disease  ON  TaHITI   BY  SEROLOGIC  MEANS  HAVE  PROVEN  DISAPPOINTING, 

Thus,  convalescent  sera  from  Tahitian  cases  almost  all  gave  a  positive 
reaction  in  a  complement-fixation  test  with  an  antigen  prepared  from 
a.  cantonens i s  while  sera  from  recent  arrivals  on  the  island  did  not. 
However,  almost  all  sera  from  long-time  residents  of  the  island  who 
had  no  history  of  having  had  eosinophilic  meningitis  »lso  gave  a  pos- 
ITIVE REACTION.   Moreover,  exactly  parallel  results  with  the  three 

GROUPS  OF  SERA  WERE  OBTAINED  WITH  AN  ANTIGEN  PREPARED  FROM  A  LARVAL 
NEMATODE  FOUND   IN  FISH. 
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Part  a  Major  Findings  (continued) 

Laboratory  experiments  were  undertaken  with  two  helminths  recovered 

FROM  the  flesh  OF  FISH   IN  TaH|T|  TO  DETERMINE  IF  THESE  PARASITES 
COULD  PRODUCE  A  MENINGITIS  IN  EXPERIMENTAL  ANIMALS.    ThESE  EXPERI- 
MENTS GAVE  NEGATIVE  RESULTS  ALTHOUGH  IT  WAS  FOUND  THAT  ONE  OF  THE 
ORGANISMS  ( An  ISAKIS  SP.)  COULD  PENETRATE  THE  GUT  WALL  OF  GUINEA  PIGS. 

Rats  naturally  infected  with  A^.  cantonensi  s  were  captured  alive  in 
Hawaii  and  shipped  to  Bethesoa  in  order  to  provide  source  material 

FOR  A  laboratory  STRAIN  OF  THIS  PARASITE.    ThE  PARASITE  DEVELOPED 

successfully  in  local  SLUGS  (L imax  max imus  and  Deroceros  ret  I culatum) 

AND  GAVE  RISE  TO  NORMAL   INFECTIONS   IN  LABORATORY  RATS. 

Significance  to  Program  of  the  Institute:   Large  numbers  or  cascs  of 

EOSINOPHILIC  meningitis  CONTINUE  TO  OCCUR   IN  THE  PaCIFIC  ArEA  AND  THE 
DISEASE  HAS  NOW  BEEN  RECOGNIZED  IN  HAWAII,    It  IS  OBVIOUSLY  OF  GREAT 

interest  to  determine  the  etiology  and  source  of  this  disease  so  that 
appropriate  preventive  measures  can  be  undertaken. 

Proposed  Course  of  Project;   Epidemiologic  field  studies  will  be  con- 
t i nueo  during 1962  with  the  hope  of  obtaining  a  definitive  lead  as  to 

THE  SOURCE  OF  EOSINOPHILIC  MENINGITIS   IN  FrENCH  POLYNESIA.    In  ADDITION, 
EXPERIMENTAL  AND  SEROLOGIC  STUDIES  WITH  A,  CANTONENS I S  WILL  BE  CON- 
TINUED  IN  ORDER  TO  TRY  TO  DETERMINE  WHAT  PROPORTION  OF  THE  CASES  OF 
EOSINOPHILIC  MENINGITIS  IN  THE  PACIFIC  ArEA  IS  CAUSED  BY  THIS 
ORGANISM, 


Serial  No.   NIAID  67-B 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Rosen,  L.,  Laigret,  J.,  and  Bories,  S. :   Observations  on  an 
Outbreak  of  Eosinophilic  Meningitis  on  Tahiti,  French  Polynesia, 
Amer.  Jour.  Hyg.,  TJi'-^G-hZ,    196I 

2.  Rosen,  L.,  Chappell,  R.,  Laoueur,  G.  L.,  Wallace,  G.  D.,  and 
V/einstein,  p.  p.:   Eosinophilic  Meningoencephalitis  of  Man 
Caused  by  a  Metastrongyl i d  Lung-worm  of  Rats.   Jour.  Amer. 
Med.  Assn.   In  Press, 

Honors  and  Awards  relating  to  this  project: 

1,  Invited  to  present  a  paper  entitled  "Observations  on  an  Out- 
break OF  Eosinophilic  Meningitis  on  Tahiti,  French  Polynesia" 
AT  THE  Tenth  Pacific  Science  Congress,  Honolulu,  Hawaii, 
August,  1961 

2.  Invited  to  participate  in  a  special  symposium  on  geographic 
neurology  organized  by  the  v.'orld  federation  of  neurology, 
Rome,  Italy,  September,  196I 

5.   Invited  dinner  speaker  at  the  annual  meeting  of  the  Helminth- 
OLOGiCAL  Society  of  Washington;  subject:   "Eosinophilic 
Meningitis  in  the  Pacific  Area,"  October,  1961 

'+.   Letter  (March  31,  1961)  from  the  Governor  of  French  Polynesia 
to  the  Surgeon  General,  USPHS,  expressing  appreciation  for  the 
studies  on  eosinophilic  meningitis  carried  out  on  Tahiti 
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Project  Title:   -  Study  of  Squamous  Cell  Carclnonna  (Cancer  Eye)  in 
Cattle. 

Principal  Investigators:       Dr.  F.  R.  nbinanti.  Dr.  .'! .    Gay  (DRS) 

Dr.  M.  Stanton  (NCI  ) 

Other  Investigators:     '      Dr.  R.  J.  Huebner 

Cooperating  Units:  Bay  Manor  Farms  (owner  Mr.  Otis  Smitii), 

Lev/es,  Delaware;  M.D.  Anderson  Hospital 
(Dr.  Russell),  Houston,  Texas 

f.:5n  Years:   (Calendar  year  1961) 
Total:  9/12 

Profess  iona 1:6/12 
Other:  3/12 

Project  Description: 

Object  i  ves :   There  are  approximately  6CG  Hereford  cattle  on  the  Bay 
Manor  Farms,  Lewes,  Delaware,  and  about  30  per  cent  of  these  cattle  have 
precancerous  or  cancerous  lesions  of  tho  eyes  and  orbital  appendages.   The 
principal  efforts  are  to  determine  if  a  virus  is  responsible  for  tn i s  condition 
and  to  study  the  natural  history  of  the  disease. 

Methods  Employed:   Monthly  inspections  are  made  of  the  herd  and  a 
photogracnic  record  is  being  rrade  of  the  progress  of  the  lesions.   At  this 
tirris  eys  swabs  are  taken  and  blood  for  possible  fuiure  serological  studies. 
Dr.  ,,  illiam  Gay  surgically  removes  afrected  tissues  at  intervals  wriich  are 
examinea  histologically  by  Dr.  M.  Stanton,  and  vi ro log i ca I ly  by  Dr.  F.  R. 
Abinanti.   Furtr-.er  frozen  sections  will  be  examined  by  the  fluorescent  technique 
to  explore  the  possibility  of  there  being  a  specific  antigenic  material  present 
in  tne  cancers . 

A  sero-ep izoot i o log ica I  study  of  cattle  with  and  without  "cancer  eye" 
has  been  plan  nee  in  cooperation  with  the  M.D.  Anderson  Hospital  "Cancer  Eye" 
research  group  under  Dr.  William  Russell.   Several  hundred  sera  will  be  collected 
by  tn i s  grjup  from  cattle  with  cancer  eye  and  matched  controls.   The  specimens 
wi  I  1  be  tested  for  antibodies  vs.  bovine  viruses  and  for  some  of  the  mouse, 
chicken  and  rabbit  tumor  viruses. 

Part  3  included:   No 
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Major  Findings:   Six  virus  recoveries  have  been  made  from  the 
lacramel  secretions  of  these  cattle.   Serological  studies  will  be  conducted  with 
these  viruses  to  determine  their  possible  r-  le  in  cancer  eye  etiology.   Patho- 
genesis studies  wi  II  be  done  later  if  these  agents  appear  to  play  a  role  in 
the  disease.   All  other  avenues  as  outlined  in  last  year's  report,  have 
proved  fruitless. 

5  iqni  i' icance  to  the  Program  of  the  Institute:   Provides  an  opportunity 
to  explore  the  possible  viral  etiology  of  squamous  cell  cancinoma.   The  Bay 
Manor  herd  provides  excellent  nearby  material  for  epidemiological  studies  of 
the  natural  history  of  the  cancer  itself. 

Proposed  Course  of  tne  Study:   Collection  of  rield  specimens  has 
been  discontinued  in  view  of  the  essentially  negative  results  following 
extensive  testing  of  specimens  in  the  laboratory. 

However,  tne  sera  now  available  from  cattle  in  thi  s  herd,  serological 
studies  will  be  continued  to  determine  the  relationship,  if  any,  of  the 
viruses  isolated  from  these  cattle  to  squamous  cell  cancinoma. 
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Part  A. 


Project  Title:   Studies  of  Tumor  Viruses  in  Nature 

Principal  Investigators:        Dr.  Robert  J.  Huebner  6  Dr.  Wallace  P.  Rowe 

Other  Investigators:  Laboratory  -  Dr.  Janet  W.  Hartley  & 

I-'.rs.  Joan. Austin 

Field  -  Mr.  Wi  I  Mam  T.  Lane  and  Mr.  Jack 
Reynolds 

Cooperating  Units:  ■  Dr.  Davis  Johnson,  Sn-:i  thson  ian  Institute 

Dr.  E.  Eoker,  Smithsonian  Institute 
Dr.  G.  L.  NicKee,  Agricultural  Marketing 

Service  US  Department  of  Agriculture 
Dr.  Donald  Armstrong,  Mr.  Jack  Reynolds, 
Dr.  f.elah'jT  Okuyan  and  Dr.  Robert  J. 
Lehman,  National  Cancer  Institute 

Men  Years:   (calender  year  1961) 

Total:  57/12 
Profess  iona I :       4/ 12  ' 

Other:  i3/12 

Project  Description: 

Ob  ject  i  ves :   This  project  is  concerned  with  elucidating  trie  occurence 
and  behavior  of  tumor  viruses  in  tneir  natural  animal  hosts  in  natural  environ- 
ments.  Mr  st  of  our  attention  is  directed  to  those  viruses  for  which  survey 
tools  have  been  ceve  1  oped,  namely-,  polyoma  in  m.ice;  papillomia  in  rabbits;  and 
Rous  sarcoma  and  avian  leukosis  complex,  in  cnickens.   Because  they  frequently 
becloud  the  issue  and  lead  to  confusing  data,  ether  naturally  occurring 
viruses  of  m.ice  and  cnickens  must  be  studied  as  well. 

Methods  Employed:   Survey  tools  -  direct  virus  demonstration  and  isola- 
tion technioues  lIls  serologic  procedures  (OF,  HI,  MAP,  Neut.  tests)  are 
e\'aluatea  and  used  in  examining  SDecimiens  collected  in  field  studies  for 
evidence  of  ccnterpcrar\  and  prior  virus  infections. 

Part  B  i  nc  luded:    Yes 
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Field  Studies; 


Pc  lyoma:   The  basic  natural  cycle  of  po  I  yorra  infection  in  the  house 
mouse  (Mus  rr.jscuius)  appears  to  exist  primarily  in  the  rural  agricultural 
ecology.  The  largest,  most  dense  and  most  stable  populations  of  N^us  are  found 
in  relation  tc  grain  and  hay  storage  areas  on  the  farm,  in  grain  and  feed  mills 
and  in  regional  grain  storage  depots. 

During  studies  that  continued  for  the  entire  year  polyoma  infection 
of  mice  was  demonstrated  in  mice  on  4  of  15  [■'aryland  farms,  G  of  c  [Maryland 
grain  and  feed  mills  and  5  of  4-  large  Indiana  mills  with  large  depot  storages. 
Polyoma  infection  was  demonstrated  seroloc i ca 1 ly  and  also  by  virus  isolations 
in  urine  ana  tissues  of  wild  nice  and  by  tests  of  nesting  materials. 

Pcl\oma  contamination  of  storage  grains  (corn,  oats,  wheat)  and 
mixed  livestock  feeds  was  demonstrated  in  50  per   cent  of  over  GO  grain 
specimens  detected  because  they  shewed  visual  evidence  of  mouse  droppings. 
'Virus  was  isolated  only  fran  those  specimens  taken  from  gra I n  storage  areas 
harboring  n,ice  tnat  were  serologically  positive  (HI)  for  polyoma. 

Factcrs  in  Spread:   These  appear  to  be  simi  lar  in  both  urban  end  rural 
ecologies.  Tney  include  tne  extreme  hardiness  of  polyoma  virus,  the  communal 
nest,  the  deronstraDle  extensive  contami naT ion  of  nesting  areas,  chiefly  by 
urine,  and  the  large  and  dense  populations  of  ccm.parat  i  ve  ly  young  mice  (our 
retrappinc  .Togram,  indicates  thaf  wi  Id  ccm.mensa  1  mice  seldom,  if  ever,  live 
longer  than  c  ncntr,  s),  wnich  insures  a  regular  supply  of  new  suscept  i  b  les . 
The  agricultural  grain  econoiry  in  ail  its  varic-S  aspects  (at  least  in  the 
eastern  pert  of  the  United  States)  apoarentl\,  supports  a  heavy  infestation  of 
house  rr.ice  wnich  frequently  live  ana/or  feed  in  stored  grain  supplies. 

The  extent  cf  infestation  in  tne  United  States  was  indicated  t-.  a  2S- 
state  surve\  during  ti;e  early  1950' s  which  showed  that  20  per  cent  cf  wneat 
and  5  5  per  cent  of  corn  spec  i  .'.•ens  exa.'nined  contained  visual  evidence  of 
mouse  droppings.   While  mouse  droppings  can  frequently  be  separated  frcmi  grain 
it  provides  a  minimum  index  cf  the  presence  of  urine,  the  cnief  source  of 
pclyom.a  virus  which  cannct  be  e  1  in.i  nated  by  separatory  screens  or  detected 
by  visual  exe.m  i  nat  i  en  .   The  extent  of  .mouse  contcfni  nat  i  on  was  indicated  best 
in  corn  stcrsge  specimens  wh'c:-  revealed  a  netio.-.ci  yearly  average  count  of 
60  mouse  pellets  per  peck  of  corn.   Reports  from;  England  in  the  I940's 
revealed  e.'-tensive  infestation,  damage  and  conta; ;  i  nat  i  on  of  corn  e.nd  wheat 
ricks  by  [■  us  muscu  lus,  thus  suggesting  .videspread  infestation  paralleling  that 
reported  in  encie-.t  Egyptian,  Greek  and  Biblical  literature  published  as  early 
as  ICOO  E.G. 

Other  Viruses  i ."  3  ain  ST.^raqe  i'.ice:   L/.'.'^'r.ccyt  •  c  cor  i  omen  i  ng  i  t  i  s,  mouse 
reovlruses,  K  virus,  TA  v  rus,  Theiler's  virus,  n;ouse  hepatitis  viruses,  and 
salivary  glana  virus,  have  been  found  in  the  rural  wild  mice.   There  is  little 
doubt  that  additional  viruses  will  be  found  wr.en  we  devise  tests  for  them, 
namiely,  mouse  leuke.mia,  mam-.ary  cancer  virus  and  others.   We  have  not  vet  tested 
for  these  viruses  in  grain  specimens,  but  thIs  represent  one  of  cur  future 
object  i  ves . 
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Rabb  it  Pap  i  I  lorna:   This  project,  a  survey  for  tumors  and  CF  antibodies 
in  Kansas  and  Maryland  cottontails,  has  been  suspended  since  Dr.  David  White 
returned  to  Australia.   It  r,as  been  replaced  by  a  resumption  of  laboratory 
studies  aimed  at  growing  the  virus  in  tissue  culture,  and  studies  of  the 
apparent  biological  relationships  between  polyoma,  papilloi^a,  K  virus, 
Kiiham's  rat  virus,  and  the  SV  40  virus  of  monkeys. 

Chicken  Cancer  Viruses:   Rous  sarcoma,  avian  lymphomatosis  and  myelo- 
blastosis just  beginning  and  are  very  much,  in  tne  development  stage  in  our 
laLcratcry.   V,'e  ir-ust  si  i  1  i  acquire  suitable  "SPF"  facilities  for  handling  young 
Ciiickens  and  set  up  a  virus-defined  "Gal"-free  and  lymphomatos i s-f ree,  but 
susceptible  strain  of  chickens.   The  Istior,  a  15  I  strain  nas  been  located 
in  tne  agricultural  exper  i  r::enta  1  station  in  Alberta,  Canaaa,  will  soon  be  in 
production  at  the  Dar:,ascus  Farrr,  of  i-'.i  crot  i  o  log  '  ca  I  Associates,  Inc.,  Eethesda. 

In  tne  meant  ir-e,  Drs.  Armstrong  and  Ckuyan  are  attempting  to  develop 
in  vitro  tests  for  the  avian  viruses  which  will  be  suitable  for  survey  purposes. 

Significance  and  Proposed  Course  of  tnis  Project: 

These  studies  stress  ratner  uniquely  a  biological  and  natural  history 
approach  to  l"he  study  of  cancer  viruses.   Tiiey  are  unique  oecause  n.ost  other 
studies  of  cancer  viruses  are  concerned  witii  basic  virus-cell  relationships 
and  c  I  i n ico-patho log ica I  approaches. 

The  findings  en  polyor.'ia  and  other  viruses  in  relation  to  grain  supplies 
raises  a  n;,mber  of  interesting  quest  ions,  the  most  important  of  which  are 
their  significance  for  laboratory  r:  i ce  and  domestic  livestock  which  consume 
feed  grains  in  the  new  state  and  for  man  who  comm.only  cooks  his  grain  but 
nevertheless  is  widely  and  frequently  exposed  to  raw  grain  and  flour. 

It  seer,is  likely  tnet  extensive  end  persistent  polyoma  Infection  of  grain 
feeds  cc  u  1  d  easily  explain  the  widespread  infection  of  both  comim.ensal  and 
laboratorv  mice,  since  grain  and  grain  products  represent  it  e  major  staple 
of  their  d ,  et .   Studies  of  possible  polyor;a  infection  of  livestock  and  of  f:ian 
has  only  recently  begun.   We  are  anxious  to  test  tne  most  neavily  exposed 
populations  not  only  -fc  r  anti  bodies  to  polyomia,  but  for  other  mo^use  viruses 
as  well.   Cur  initial  efforts  (under  Dr.  Armstrong)  will  ce  focused  on 
gra'n  end  feed  m.Ml  workers.   NatureM>  we  rrust  define  the  spectrum,  of  virus 
infections  In  the  .'icuse  cok^nies  of  m,  i  I  I  s  surveyed. 

Infection  of  man  with  polyoma  seems  unlikely  on  the  basis  of  our  present 
e\'icence.   Inhibitors  of  the  polyoma  HA  are  net  infrequently  found  in  low 
titer  in  hurnan  sera,  but  the  specificity  of  suci"',  react  i;  ns  can  be  questioned 
since  we  have  never  dem.cnstrated  conclusively  the  presence  of  neutralizing 
or  CF  antibodies.   Serums  from  exposed  mil  I  I  workers,  patients  with  v/arts 
{caused  by  a  biologically  similar  virus)  and  from  persons  of  various  ages  will  be 
exarr;ined  for  antibodies  to  a  variety  of  human  and  animal  viruses.   One  interest- 
ing point  would  be  to  determine  the  presistence  of  the  polyoma  inhibitor  in 
human  serums. 

•■  "  p 
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Only  a  few  bovine  serums  have  been  tested,  and  serums  from  other  grain- 
eating  livestock  have  not  been  tested  at  all.  However,  Dr.  Lehman  with  the 
assistance  of  local  practicing  veterinarins  has  been  charged  with  the  res- 
ponsibility for  obtaining  specimens  from  cattle,  sheep,  swine  and  chickens, 
specimens  suitable  for  testing  not  onlyfor  polyoma  but  also  for  ^^her  virus 
infections  particularly  avian  sarcoma  and  leukosis. 

Future  Er.pansion  of  Ecology  St'^cies  of  polyoma,  other  mouse  viruses  and 
subsequently  cf  cnicl'xen  viruses  will  be  carried  out  by  Mr.  Jack  Reynolds  and 
a  field  staff  yet  to  be  acquired.   This  study  is  awaiting  the  construction  of 
field  facilities  in  Hagerstown,  and  the  acquisirion  of  additional  supplies 
and  transportation. 

Sero-ep  i  demio  logic  studies  of  hurrsn  cancer  are  contemplated  for  the  future, 
and  viral  surveys  such  as  that  of  mill  workers  will  be  m;Ounted  soon.   However, 
systematic  surveys  will  probably  not  be  feasible  for  at  least  a  year  for  the 
following  reasons:   Eefore  this  study  can  properly  begin,  we  must  have  a  well 
planned  progrerr  based  on  the  availability  c 'i    serolccical  reagents  (not  yet 
contracted  for),  a  sound  and  feasible  questionnaire,  and  a  well  indoctrinated 
effective  fie  la  teari,  which  comprehends  full;  the  possibilities  and  the  object- 
ives of  tne  study.   All  of  this  must  be  achieved  before  tests  can  be  carried 
out  in  the  labcratcry.   In  order  to  do  the  latter  we  must  first  complete 
new  facilities,  acquire  large  supplies  of  well  evaluated  diagnostic  reagents 
and  new  serological  personnel  who  wnen  must  be  trained.- 

During  1962  therefore,  this  project  will  be  concerned  with  completing 
f'eld  observations  on  polyoma,  but  will  be  '  est  concerned  with  developing  new 
diagnostic  methods,  procuring  new  anirral  facilities  and  training  personnel 
for  future  field  studies  of  adcitional  cancer  v' ruses  (especial  Iv  leukemia). 
Attempts  to  determine  the  iiT;pcr~ance  ci-    '/i  ruses  in  hu^-an  health  in  general 
and  in  hur:an  cancer  in  oarticuler,  will  je  carried  out  as  soon  as  we  have 
achieved  the  necessary  trained  people  and  'arer is  Is.   Fcr  operating  purposes 
we  orcccse  tc  lock  very  hard  at  questions  'r-^iied  'n  tne  hypothesis  that 
certain  human  cancers  may  be  zoonotic  infections  originating  in  animals. 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  tii  i  s  project: 

Huebner,  R.  J.:   Cancer  as  an  Infectious  disease,  Hervey  Lecture,  IS6C-5I. 
In  press. 

Huebner,  R.  J.:   New  ''Frontiers"  for  respiratory  virus  disease  research. 
Journal  of  Hygiene,  Epidemiology,  Microbiology,  end 
Immunology  (Czechoslovakia).   In  press. 

Huebner,  R.  J.-.   Viruses  in  search  of  cancer.   Perspectives  in  virology  II 
(1961).   Morris  PoMard,  Ed.,  Burgess  Publishing  Co., 
Minneapolis,  Minnesota. 

Huebner,  R.  J.:   New  possibilities  in  virus  disease  control.   Proceedings 
of  the  American  Life  Convention,  IS&O,   In  press. 

Huebner,  R.  J.,  Rowe,  \1 .    P.,    Hartley,  J.  ,v.  and  Lane,  iV.  T.:   Mouse  polyoma 
in  a  rursl    ecology.   CIEA  Foundations  Reports,   In  Press. 
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Honors  and  Av/ards  -  Dr.  Robert  J.  Huebner 

Paper  -  "New  Deveiopment  ',  n  Cancer-Virus  Research"  -  Tiie  University  of 
Oklahoma  Medical  Center,  Oklahoma  City,  Oklahoma  -  January  18,  1961 

Public  Health  Seminar  -  "Viruses  and  Cancer"  ,  Pittsburgh  University, 
Pittsburgh,  Pennsylvania,  February  22,  1961. 

Paper  -  "Virus  Infections  and  Respiratory  Disease"  -  U,S,P.H,S.  Hospital, 
Brighton,  f-assachusetts,  March  22,  1961. 

Attended  Conference  on  Science  Information,  sponsored  by  AIES  and  Council 
for  Advancement  of  Science  ,Vr i t i ng  -  Princeton,  New  Jersey,  March  5.d,&7, 
1951.  . 

Chairman  of  symposium  "Role  of  Viruses  in  Respiratory  Tract  Diseases"  - 
Academy  of  Feaiatrics,  .','esh  i  ngton,  D.C.,  April  10,  1961  (Part  of  the 
discussion  televised  trat  evening). 

Participant  in  Science  Writers'  Seminar  -  sponsored  by  American  Cancer  Society, 
St.  Petersburg,  Florida,  April  10-12,  1961. 

Presented  paper  "Ne.j  Frontiers  for  Respiratory  Virus  Disease  Research"  at 

International  Conference  of  Respiratory  Diseases  -  Prague,  Czechoslovakia, 
May  22,  195  I  . 

Presented  paper  'f-orpho Ice : ce  I  Precursors  of  Cancer"  symposium  sponsored  by 
CIEA  -  -eru^ia,  1  te  ly  ,,  "  June  21,  1961. 

Participated  in  Conference  on  Epidemiology  of  Leukeiriie,  and  presented  paper 
"The  Natural  History  of  a  Tumor  Virus"  -  Copenhagen,  Denmark,  September  10- 
12,  1961. 

Participant  in  Symposium  on  The  Biological  Aspects  of  Viruses  in  Relation  to 
Medical  Problems,  and  presented  paper  "Natural  History  of  a  Cancer  Virus 
(Polyoma)  in  Urban  ano  Rural  House  Mice"  -  The  Jewisn  Hospital,  St.  Louis, 
Missouri,  October  15,  1961. 

Guest  speaker  at  meeting  of  ALPHA  DELTA  KA^^PA  (International  Honorary  Sorority 
for  IVomen  Teacners),  "Science  and  Education",  Baltimore,  Maryland, 
October  20,  1961 . 

Paper  -  "Seme  Observations  on  the  Natural  Histories  of  Animal  Cancer  Viruses 
and  Their  Possible  Implications  in  Human  Cancer"  -  Univ.  Michigan  Cancer 
Research  Comimittee,  VI.    K.  Kellogg  Gull  Lake  Biological  Station,  Michigan. 

Guest  Lecturer  in  graduate  course  in  epidemiology  -  presented  paper:   "Junior 

Village  Studies",  University  of  C-lifornia,  Berkeley,  California.   November  I- 
2,  1961. 

Paper:   "The  Problems  and  Implications  of  Animal  Cancer  Viruses"  -  Association 
of  Military  Surgeons  -  'Washinqtcn,  D.C.,  November  7,  1961.        ,^  „ 


Serial  No.  NIAID  68  A 
I.   Infectious  Diseases 

2.  Virus  and  Rickettsial 

3.  Bethesda,  Maryland 


PHS  -  NIH 
Individual  Progress  Report 
.  Calendar  Year  1961 


Part  A 


Project  Title:   Sero-ep i demio logy  of  virus  infections. 


Principal  Investigator: 
Other  Investigators: 

Cooperating  Units: 


Dr.  John  L.  Sever,  Dr.  Robert  J.  Huebner 

Anita  Ley,  Flora  Wolman,  Renee  Traub, 
Horace  Turner 

NIK'DE,  Collaborative  study  on  cerebral  palsy, 
mental  retradation,  and  other  neurological 
and  sensory  disorders  of  infancy  and  childhood 
(Dr.  Richard  Masland  and  R.  i-:ien2  Eerendes). 


MEA  -  Dr.  Gabriel  Castellan; 


Man  Years  (calendar  year  196  1) 

Tctel:  IcCv'lZ 

Professional:  4£/12 

Other:  132/12 


Project  Description: 

Object ' ves;  ,To  utilize  serologic  teci;nicue£  in  an  'ntensive  study  of 
-ev/ly  reccgr.ized  viruses  as  tc  their  relation  to  tne  incidence  cf  birth  defects, 
ec-te  undifferentiated  respiratory  diseases,  chronic  diseases,  and  cancer. 
To  develop,  wherever  technically  possible,  tne  refinements  of  serologic 
methods  necessary  for  a  large  scale  investigation  of  the  natural  course  of 
tne  disease  as  caused  by  viral  infections. 

Methods  Employed:   Serologic  techniques,  including  ccmp 1 enent-f i xat ion 
tests,  hemagg  lut  i  nat  ion-i  nh  i  t  i  t  ion,  hOniadsorpt  i  on,  viral  neutralization,  ar^d 
tissue  culture  neutralization  tests  are  now  being  developec  -c  r   tne  i dent  ■; cat  ion 
cf  over  ICC  viral  infections. 

A  large  nuniber  of  serial  bleedings  ere  being  obtained  from  mothers 
curing  the  course  of  pregnancy  and  from  abnormal  infants  four  months  after  birfh 
in  the  Collaborative  Study  on  Cerebral  Palsy,  f-enta  1  Retardation,  and  Other 
Neurological  and  Sensory  Disorders  of  Infancy  and  Childhood  of  NINDB.   These 
sera  are  now  being  tested  for  human  sera  for  viral  serologic  analysis  and 
identification  of  previous  viral  experiences  are  available  from  studies  of 
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comrron  acute  undifferentiated  respiratory  diseases,  and  various  detailed 
studies  of  special  virus  disease  problems  of  current  interest  to  tine 
Laboratory  of  Infectious  Diseases. 

The  commercial  production  and  standardization  of  antigens  and 
antisera  suitable  for  the  performance  of  the  serological  tests  is  being  utilized. 
The  present  program  includes  further  development  of  integrated  laboratory 
facilities,  employing  trained  technicians  capable  of  handling  large  scale 
test  i  ng . 

[•■^a.jor  Findings:   Complement-fixing  antigens  for  more  than  SC  viruses  ■ 
have  now  been  .prepared  by  i'iicrob  ic  log  ica  i  Associates,  Inc.,  in  consultation 
with  the  Virology  Section,  LID  and  IsllNDB.  The  antigens  which  have  been 
prepared  are  titered  in  both  laboratories  and  when  found  acceptable  are 
proC'jced  in  quantities  cf  iOC  to  1000  ml.   These  include  complement-fixing 
antigens  for:   Adenoviruses  (comrr,on  antigen),  Ccxsackie  A  and  E  viruses 
(30  types).  Influenza  A,  B,  C,  mumps.  Parainfluenza  (4  types),  Polioviruses 
(3  ^ypes),  ECHO  viruses  (26  ytpes),  measles,  and  Herpes  Simplex  and 
Res'^iratory  syncytial.   Viral  antigens  fcr  hem.agg  I  ut  i  nat  ion  tests  have 
also  been  produced  for  2?  adenoviruses,  C   parainfluenza  viruses,  3  Reo- 
viruses,  mumps,  and  other  viruses  which  are  utilized  in  routine  tests  in 
our  laboratories.   Greater  quantities  of  satisfactory  reagents  are  nov/ 
be ■ nc  prepared. 

A  large  scale  program  for  producing  specific  imm.une  antisera  in  human 
volunteers  at  the  Petersburg  Federal  Reformatory  has  been  initiated  and 
will  be  pursued  during  the  next  calendar  ..ear.  After  the  ccm;pletion  of 
safety  tests,  groups  of  volunteers  will  ce  given  curified  viral  antigens. 
The  pedigreed  stock  anTisera  obtained  in  this  way  will  be  standardized 
for  evaluating  the  cctency  of  antigen  preparations. 

The  appiicat'on  of  a  new  micro  teci^. nique  to  hemagglutination,  complement- 
fixation,  and  metabolic  Inhibition  tests  w  li  perr it  the  use  of  considerably 
less  sera  and  antigen  for  the  performance  of  the  \'arious  tests.   The 
tecr.nique  has  now  been  developed  to  the  point  where  it  may  be  applied  in 
lie_  of  srandard  techniques.   The  Cooke  Engineering  Company  of  Alexandria, 
Virginia,  nes  recently  produced  and  placed  on  the  .".erket  a  I  I  of  the  refined 
anc  developed  equipment  reported  in  our  publication  (Part  E).   Eight  times 
as  .".any  tests  may  now  be  perform.ed  with  the  same  arrount  of  reagents.   The 
validity  of  tiie  test  procedures  have  new  teen  established  and  equ  i  cn.ent  is  being 
produced  to  our  specifications.   The  teciTnique  has  had  considerable  general 
acceptance  and  undoubtedly  will  become  a  standard  tool  for  serolcgical  investi- 
gat ' ons. 

Preliminary  serological  investigations  cf  several  thousand  sera  have  now 
been  completed.   Evaluation  of  this  data  in  relation  to  known  outcomes 
of  the  pregnancies  is  now  under  way.   Exper  im.enta  I  design  has  mainly 
consisted  of  random  sam.p  I  i  ng  and  matched  abnorma  I -contro  I  series.   The 
desirability  of  the  latter  approach  has  been  apparent. 
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Significance  to  the  Program  of  the  Institute:   The  ava  i  jabi  1 i ty  of 
reliable  standard  and  micro  serological  techniques  for  a  large  group  of 
new  viruses  provides  an  opportunity  to  investigate  the  course  of  human 
diseases  caused  bv  viruses  which  are  either  difficult  to  isolate  or  are 
resistant  to  evaluat.on  because  the  clinical  effects  are  delayed  until  a 
long  time  after  infection  has  subsided.   This  is  particularly  true  in  the 
case  of  b i rtn  defects  and  animal  cancers.  The  application  of  this  tool 
fcr  analysis  should  provide  considerable  information  C'n  the  epidemiological 
aspects  of  virus  infections. 

The  procraiii  conducted  in  association  with  the  N I NDE  should  provide 
the  tools  necessary  to  help  establish  the  clinical  importance  of  over  12C 
nev/  viruses  of  man. 

Proposed  Course  of  the  Pre  ject:   During  the  year  1962,  the 
serological  prograrr,  v/ i  II  be  expanded  both  in  terms  of  antigenic  materials  and 
space  for  the  performance  of  an  increased  testing  program.   The  space  availat 
has  already  been  increased  and  will  be  enlarged.   The  continuing  process 
of  evaluating  new  antigens  and  the  volume  production  of  'antigens  will  be  ■  . 
continued.   The  evaluation  of  serial  specimens  from  the  N I NDB  study  will 
proceed  in  conjunction  with  inform.Btion  on  birth  defects  being  supplied 
by  the  Co  I laborat i ng  Institutions.   Special  investigations  will  be  conducted 
using  pregnant  animals  and  various  live  virus  preparations. 
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Project  Title:   Study  of  non-bacterial  respiratory  disease  A)  Children. 

Principal  Investigator:   Dr.  Robert  f/.  Chanock 

Other  Investigators:  Dr.  K.  M.  Johnson,  Dr.  R.  J.  Huebner 

Cooperating  Units:  Dr.  R.  H.  Parrott,  Children's  Hospital 

Research  Foundation,  Washington,  D.  C.- 
Man Years  (calendar  year  1961): 

Total:  50/12 

Professional:     5/12 

Other:  25/12 

Project  Description:  "  ^  ^ 

Ob  iect i  ves:   1)  To  search  for  new  agents  responsible  for  respiratory 
illness  of  infancy  end  &.   ildhood.  2)  To  delineate  the  epidemiology  of  viruses 
which  have  recently  been  associated  with  respiratory  illness.   3)  To  continLe 
the  study  of  certa ' n  .veil  established  respiratory  viruses,  i.e.,  their 
epidemiology  and  contribution  to  the  overall  respiratory  disease  experience 
during  infancy  and  cnildriood.   4)   To  determine  how  much  pediatric  respiratory 
illness  can  be  associated  with  known  viruses  as  a  guide  to  future  imir.unoprophy- 
laxis. 

Methods  Employed:    Infants  and  children  with  respiratory  illness  and 
suitable  controls  without  such  illness  will  be  studied  at  Children's  Hospital 
District  of  Columbia.   The  severe  lower  respiratory  syndromes  will  be  investi- 
gated in  hospitalized  patients,  while  the  milder  febrile  respiratory  disease 
syndromes  will  be  sti-died  among  clinical  patients. 

The  main  emphasis  will  be  on  the  use  of  various  tissue  culture  systems 
and  the  fluorescent  antibody  technique  for  virus  isolation.   An  attempt  will 
be  made  to  inoculate  specimens  from  patients  directly  into  tissue  culture  wi1h- 
out  prior  freezing  and  thawing,  since  such  treatment  appears  to  rapidly 
inactivate  respiratory  syncytial  virus  and  the  current  strai  ns  of  influenza  B. 
Fluorescent  antibody  techniques  will  be  applied  tot^e  search  for  agents  which 
may  possibly  grow  in  tissue  culture  without  causing  cell  destructive  effects. 

After  the  various  isolates  are  identified,  their  contribution  to  the 
different  respiratory  disease  syndromes  will  be  estimated  by  comparing  the 
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recovery  rate  in  such  groups  with  that  observed  for  healthy  children  free  of 
respiratory  symptoms.  Children  with  severe  illness  admitted  to  the  hospital, 
as  well  as  control  subjects,  will  be  studied  serologically  for  evidence  of 
infection  with  I 5-2C  known  respiratory  viruses  as  well  as  any  new  agent  which 
r^ay  emerge  as  a  potentially  important  pathogen. 

['■'ia  jor  Findings: 

Respiratory  syncytial  (RS)  virus:   During  the  winter  of  1960-61,  94 
strains  of  RS  virus  were  reccvered  from  infants  and  children.   Ninety-three 
strains  were  recovered  from  patients  witn  respiratory  illness  while  only  i 
strain  was  isolated  from  a  large  group  of  control  subjects.  The  virus  was 
recovered  most  often  from  small  infants  with  bronchiolitis  or  pneumonia  (37^). 
These  findings  confirm  those  of  1959-60  and  emphasize  tie  importance  of  this 
agent  in  serious  respiratory  disease  occurring  early  in  life.   Indeed,  3  of 
the  small  infants  who  were  virus  positive  died  within  1  tc  5  days  after 
admission  to  the  hospital. 

Analysis  of  the  serologic  findings  for  the  past  -^   years  indicates 
that  RS  infeci  ion  was  associated  with  approxiri  tely  20>  cf  all  hospi ta 1 izab le 
pediatric  respiratory  disease.  RS  virus  has  been  disseminated  extensively  in 
the  pediatrics  population  of  the  Washington,  D.  C.  area  cjring  each  of  the 
past  4  years.   Outbreaks  of  infection  have  been  circumscribed,  lasting  usually 
3  to  5  months.   it  appears  that  this  virus  constitutes  a  >,  early  threat  to 
infants  and  small  ciiildren. 

Para  influenza  viruses:   Pa  ra  influenza  viruses  neve  continied  to 
play  an  ir.portant  role  in  a  11  types  of  pediatirc  respiratory  disease.  Types 
1  and  3  were  active  in  infants  and  children  during  most  ncnths  of  the  year; 
during  the  past  '•'8  m.onths,  type  3  virus  has  been  recovered  during  all  but 
-  months.   Twenty  isolations  of  para  influenza  type  2  during  the  past  year, 
predominantly  from  patients  with  respiratory  disease,  confirm  the  association 
cf  this  agent  with  respiraxory  illness.   Unlike  the  types  I  and  3,  the  type 
2  virus  appears  tr  disseminate  in  a  more  sporadic  fashion. 

Adenovi  ruses :   During  the  last  ^  years  approximately  5CC  strains  have 
been  reccvered  from  infants  and  children.   Analysis  of  virus  recovery  data 
by  type  indicates  that  types  1,  3,  Z   anc  7  were  definitely  producing  disease. 
A  disease  association  could  not  be  establisned  for  Type  2,   Fifty  of  the  strains 
recovered  belonged  tc  t he  higher  tvpes  above  type  7;  all  of  these  higher  types 
were  reccvered  only  from  anal  swabs  ana  never  from  throat  specimens. 

Enterovi  ruses:   During  July,  August  and  September,  1961  35  strains 
of  Coxsackie  E5  were  recovered.  This  virus  was  isolated  5  timies  more  often 
from  children  with  respiratory  disease  than  from  controls.   B5  virus  infection 
was  associated  with  febrile  upper  respiratory  disease  which  was  indistinguishable 
from  that  associated  with  myxovirus  or  RS  infection. 
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The  role  of  the  newly  recognized  fastidious  enteroviruses  in  child- 
hood respiratory  disease  has  been  under  scrutiny.  Attempts  to  recover  these 
agents  in  human  diploid  tissue  cultures  were  made  with  specimens  from  250 
children  who  had  upper  respiratory  illness  over  the  past  3  years  as  well  as 
with  throat  swab  material  from  250  matched  controls.   Eleven  strains  (4.4^) 
were  recovered  fromthe  former  group  while  only  3  strains  ( \ .2%)    were  isolated 
from  the  latter  group.   In  this  limited  study  an  association  of  these  agents 
with  illness  was  suggested  but  the  isolation  rate  was  too  low  to  permit  def- 
initive conclusions  to  be  reached.   It  is  surprising  that  these  viruses  are 
recovered  so  seldom  from  children  considering  their  prevalence  in  adults. 

Significance  to  the  Program  of  the  Institute:   Respiratory  disease 
is  the  most  common  infectious  ailment  of  man.   Such  infections  occur  commonly 
and  in  their  severest  form  during  infancy  and  early  childhood.  Detailed 
knowledge  of  the  agents  responsible  fcr  respiratory  disease  and  their  nautral 
history  are  a  necessary  prelude  to  attempts  at  either  immunoprophy laxi s  or 
chemotherapy.  As  has  been  shown  with  the  respiratory  syncytial  and  para 
influenza  viruses,  the  significance  to  be  derived  from  newer  respiratory  agents 
discovered  in  childhood  illness  is  also  increased  because  they  are  associated 
with  infections  which  may  produce  a  generally  milder  illness  in  adults. 

PrcDcsed  Course  cf  the  Pro.ject:   It  is  planned  that  this  study  will 
continue  for  a  period  of  several  years,  since  a  large  segment  of  childhood 
respiratory  illness  remains  to  be  elucidated.   In  addition,  viruses  responsible 
for  respiratory  illness  vary  at  different  times  and  in  different  localities. 
Therefore,  surveillance  should  continue  in  order  to  comprehend  the  larger 
picture.   The  role  of  the  fastidious  enteroviruses  in  childhood  respiratory 
disease  will  be  vigorously  pursued  by  testing  all  specimens  from  the  Children's 
Hospital  si udy  in  human  diploid  tissue  cultures  on  a  current  basis. 
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Part  E.  Honors.  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Chanock,  R.  M.,  Bell,  J.  A.,  and  Parrott,  R.  H.:   Natural  history  of  para 

influenza  infection.   Ntonograph  in:   PERSPECTIVES  IN  VIROLOGY  II:  126- 
138,  1961,  M,  Pol  lard,  Ed. 

Chanock,  R.  M.,  Kim,  H.  W.,  Vargosko,  A.  J.,  Deleva,  A.,  Johnson,  K.  M., 

Cumming,  C,  Parrott,  R.  H.:   Respiratory  syncytial  virus.   I.   Virus 
recovery  and  other  observations  during  1960  outbreak  of  bronchiolitis, 
pneumonia,  and  minor  respirator-,-  disease  in  children.   J. A.M. A.  176: 
647-653,  1961. 

Parrott,  R.  H.,  Vargosko,  ..  J.,  Kim,  H.  W.,  Cumming,  C,  Turner,  H.  C, 
Huebner,  R.  J.,  Chanock,  R.  M. :   Respiratory  syncytial  virus.   II. 
Serologic  studies  over  a  34- -month  period  of  children  with  bronchiolitis 
pneumonia,  and  minor  respirator  diseases,  J. A.M. A.  176:  655-657,  1961. 

Kim,  H.  \'l.,    Vargosko,  A.  J.,  Chanock,  R.  ^'.,  Parrott,  R.  M.:   Para  influenza 
2  (CA)  virus:   etiologic  association  with  croup.   Pediatrics  23:      614- 
621,  1961. 
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Honors  and  Awards  relating  to  this  project.  •■   . 

I.   Member  of  U.S.  delegation  on  Virology  v;h  i  ch  visited  the  USSR, 
Apri  I  and  May  1961 .        . 

2.  invited  speal<er  at  1st  International  Congress  on  Respiratory  Tract 
Diseases  of  Virus  and  Rickettsial  Origin,  Prague,  May  1961. 

3.  Member  of  ihe  virus  study  group  of  V/.H.C.  to  advise  on  viral  reference 
reagents,  virus  nomenclature,  and  the  role  of  W.H.O.  in  virus  research, 
August  1961. 

4.  Invited  to  lecture  at  3rd  Symposium  of  Perspectives  in  Virology,  Feb. 
1962. 

5.  Participant  in  Symposium  on  Viral  Respiratory  Diseases,  American  Public 
Health  Association  Annual  Meeting  at  Detroit,  November  1961. 

6.  Invited  to  lecture  at  Eoerhaave  Pcstc;raduate  Course  on  Respiratory 
Viral  Diseases,  Leiden,  Holland,  April  1962. 

7.  Invited  to  participate  in  Symposium  on  Viral  Respiratory  Diseases, 
New  York  Academy  of  Medicine,  February  1962. 

6.    Presented  paper  on  "Ecology  cf  Eaton  Agent  and  Cold  .gglutinen  Positve 
Atypical  Pneumonia"  at  the  American  Epidemiological  Society,  April  1961. 

9.   Co-author  on  "A  [.'anua  I  of  ;\!ew  Viruses  Causing  Respiratory  Illness  in  Man", 
Prepared  for  the  Ccmmissicn  on  Acute  Respiratory  Diseases  of  the  Armed 
Forces  Epidemic  logy  Eoard,  1961. 
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Part  A: 


Project  Title:   Study  of  Mon-Eacteria 1  Respiratory  Disease 
E)  Adults:   Military  populations. 

Principal  I nvest igatorC s) :    Dr.  Karl  M.  Johnson,  Dr.  Robert  Chanock 

Other  Investigators:         Dr.  Robert  J.  Huebner,  Dr.  Maurice  A. 

Mufson,  Dr.  A.  L.  Kisch 

Cooperating  Units:  Dr.  H.  H.  Bloom,  Dr.  8.  Forsythe,  Naval 

Medical  Field  Research  Laboratory,  Camp 
Lejeune,  N.  C. 

N'an  Years  (calendar  year  1961): 
Total:  30/12 

Professional:     5/12  ■     .    "  ''  ■ 

Other:  25/12 

Project  Description:      ■ 

Object  i  ves :   To  study  on  e  continuing  basis  the  role  of  newly  recognized 
viruses  in  adult  respiratory  illness.   This  study  v.'as  organized  in  order  to 
compare  viral  experience  of  men  fresh  from  recruit  training  v/ith  that  of  indivi- 
duals forming  the  stable  cadre  personnel.  An  opportunity  is  also  provided  to 
assay  the  effectiveness  of  certain  viral  vaccines  administered  to  personnel 
during  their  recruit  training  at  another  military  center.  The  study  is  also 
being  expanded  to  include  men  in  recruit  training  at  Parris  Island,  South 
Caro 1 i  na. 

f-'ethods  Employed:   Clinical  records  and  appropriate  specimens  are 
collected  routinely  frcrr.  individuals  In  various  dispensaries  at  Camp  Lejeune, 
North  Caroline.   Such  materials  are  also  obtained  from  individuals  hospitalized 
at  this  base,  and  in  certain  instances,  from  children,  v;ives,  and  mothers  seen 
in  dependent  outpatient  clinics.   Special  emphasis  has  been  placed  upon  the 
collection  of  specimens  from  matched  control  groups. 

Clinical  specimens  are  tested  in  monkey  kidney,  HEp-2  and  diploid  human 
embryonic  tissue  cultures.  Certain  other  tissue  cultures  are  employed  when- 
ever indicated.   Paired  serum  samples  are  available  from  well  over  90^  of 
individuals  in  the  study  and  are  assayed  for  various  viral  agents.   Specimens 
for  virus  isolation  are  divided  into  two  portions  and  stored  in  this  laboratory 
and  the  Camp  Lejeune  laboratory  respectively. 

Part  B  included:   Yes  -  0  9 
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Major  Findings; 

1.   Adenoviruses:   A  major  outbreak  of  respiratory  disease  due  to 
adenoviruses  occurred  in  January-(/larch  of  1961.   Viruses  v/ere  predominantly 
Type  4  v/ith  I 5-2C^  Type  1,    no  Type  3.  Continuous  study  of  this  camp  for  more 
than  2  years  has  resulted  in  the  finding  of  an  apparent  nev/  military  epidemiology 
for  adenovirus  infection  in  tne  United  States.   Whereas,  camps  further  north 
seem  to  have  endemic  adenovirus  infection  v/ith  constant  high  basal  rates  and 
intermittent  peaks,  v/e  can  nov/  predict  an  annual  epidemic  at  Camp  Lejeune  with 
almost  no  infection  during  the  remaining  9  months  of  a  year.  The  1961  outbreak 
occurred  despite  tne  fact  that  all  men  had  been  given  adenovirus  vaccine  on 
entry  into  service. 

2.  RS  virus:   Natural  infection  in  adults  by  RS  virus  v/as  documented 
for  the  first  tir.e,  anc  this  was  sr.cv/n  to  represent  reinfection,  since  all 
subjects  .vere  found  to  heve  neutralizing  antibodies  prior  to  infection. 

3.  Enteroviruses:   Cce  virus  -  cause  of  an  outbreak  of  respiratory  d 
disease  in  155C,  '.vas  not  active  in  1961.   tjsinc  newly  described  fibroblast 
cultures  of  human  emibryonic  origin,  hov/ever,  numerous  strains  of  several  nev/ 
enterovi  rus-l  i  ke  agents  have  bes-i  recovered  -  apparently  associated  wff  h  mild 
col d-i  i  ke  i I Iness. 

4.  Eaten  agent:   Definitive  evidence  for  chemctherapeutic  control  of 
Eaten  agent,  atypical  pneumonia  was  obtained  in  a  study  at  Parr  is  Island. 
Demethy  Ich.  lortetrecyc  i  ;  ne  (C.S  daily)  was  shown  to  shorten  fever,  arrest 
progression  of  radiologic  abnorma i 1  it ies,  and  decrease  duration  of  confinement 
among  persons  with  Eaten  pneumionia,  tut  inad  nc  effect  in  cases  caused  by 
adenoviruses.  The  study  was  strictly  ''double-blind"  in  execution,  and  some 
3CG  cases  were  included  in  the  series. 

Over  an  Ic-rronth  pericd  Eaton  agent  v/as  shown  tc  be  associated  with 
zop   of  ti-.e  pneumonia  illnesses  which  occurred  among  recruits.   The  risk  of 
pneumonia  tc  an  incoming  recruit  at  Parris  Island  remains  high  (2^). 

Sicnif'cance  tc  the  Procram  of  the  Institute:  This  Drcject  represents  a 
major  continuing  inquiry  into  the  naxure  cf  respiratory  disease  in  adult 
roDulations.   It  r.as  already  yielded  evidence  for  the  association  of  a  new 
enterovirus  with  respiratory  disease,  as  we  I !  as  providing  needed  laboratory 
infcrm;aticn  concerning  pare  influenza  -/irus  infection  in  adults.   A  v/e  I  I 
docuTiented  collection  of  case  histories,  specimens,  end  paired  sera  provides 
an  excellent  source  of  clinical  material  which  is  available  for  the  evaluation 
of  newly  discovered  agents,  as  v/e  I  1  as  those  not  yet  known  to  us. 

Proposed  Course  of  t-.e  Prc'ect:   Surveillance  is  being  continued.   Dependent 
cnildren  are  now  being  studied.  A  series  of  longitudinal  studies  of  companies 
is  being  undertaken  at  Camp  Lejeune  (  ITR)  to  learn  m;cre  of  the  dynamics  of 
infection  by  the  mjcny  viruses  which  can  now  be  recovered  from  the  respiratory 
tract  of  adu Its, 

123 


Serial  No.  NIAID  -  69 B 

Parris  Island  recruit  camp  will  be  studied  furtiier,  in  order  to 
integrate  this  initial  phase  with  the  subsequent  two  parts  of  the  training 
cycle.   In  addition,  the  role  of  Eaton  agent  non-bacterial  otitis  will  be  in- 
vestigated. An  attempt  will  be  made  to  recover  Eaton  agent  directly  on  agar 
plates  by  a  technique  which  has  proved  successful  for  laboratory  adapted 
strains. 

A  study  of  pneumonia  among  civilian  adults  will  be  initiated  at 
the  D.  C.  General  Hospital.  The  possible  role  of  Eaton  agent  and  other 
respiratory  tract  pathogens  will  be  assessed. 


Part  E  Included:  Yes 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1961 

Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Johnson,  K.  M.,  Bloom,  H.  H.,  Mufson,  M.  A.,  and  Chanock,  R.  M. :   Acute 
respiratory  disease  associated  with  Coxsacl<ie  A-2 1  virus  infection. 

I.  Observations  in  a  recruit  population,  J. A.M. A.   In  press. 

Bloom,  H.  H.,  Johnson,  K.  [■'..,    Mufson,  f/.  A.,  and  Chanock,  R.  M. :   Acute 
respiratory  disease  associated  with  Coxsackie  A-21  virus  infection. 

II.  Observations  in  a  non-recruit  population.   J.A.W.A.  |n  press. 

Kingston,  J.  R.,  Chanock,  R.  M.,  t^iufson,  K.  A.,  Hellman,  L.  P.,  James,  W.  D., 
Fox,  H.  H.,  t-'.anko,  M.A.,  and  Eoyers,  J.:   Eaton  agent  pneumonia.  ||. 
Treatment  with  demethy Ich lortetracyc 1 i ne.   J. A.M. A.  176;   118-123,  1961. 

Mufson,  M.A.,  r>^,anko,  M.A.,  Kingston,  J.R.,  Chanock,  R.M.:   Eaton  agent  pneumonia. 

III.  Clinical  Features,  J. A.M. A.  17S:  369-374,  1961. 

Bloom,  H.H.,  Johnson,  K.  M.,  Jacobsen,  R.,  Chenock,-  R.  M.:   Recovery  of  para 
influenza  viruses  from  adults  wirh  upper  respiratory  illnesses.  The 
Am.  J.  of  Hyg.  74:   50-59,  1961. 
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I.   Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS~NIH 
Individual  Project  Report 
Calendar  Year  1961 


Part  A. 


Project  Title:   Lebcratory  studies  of  newly  recognized  viruses  associated 
with  respiratory  illness. 

A.   Eaton  agent,  para  influenza  viruses,  and  respiratory 
syncytial  virus. 

Principal  Investigator:       Dr.  Robert  M.  Cinanock 

Other  Investigators:         Dr.  K.  K.  Johnson,  Dr.  H.  V.  Coates, 

Dr.  A.  L.  Kisch,  Dr.  M.  A.  Mufson 

Cooperating  Units:  Dr.  L.  Hayflick,  Wistar  Institute, 

Phi  iadelphia.  Pa. 

fvlan  Years  (calendar  year  1961): 

Total:  20/12  .   ; 

Prcfessiona I :     10/  12 
Ctner:  10/12 

Project  Description: 

Cb  iecti  ves:   1)  To  investigate  the  biologic  and  antigenic  properties 
of  the  newly  recognized  parainfluenza  viruses  and  respiratory  syncytial  virus. 
2)   To  study  the  properties  of  Eaton  agent  and  its  growth  in  various  types  of 
tissue  cultures.   3)   To  develop  simple  procedures  for  the  recovery,  identifica- 
tion, and  serologic  study  of  Eaton  agent. 

[•'ethods  employed:   The  standard  tools  of  virology  -  neutralization, 
complement-fixation,  and  hemagg I ut i nat i on-i nh i b i t ion  are  employed  to  determine 
the  antigenic  specificity  and  existence  of  shared  antigens  among  the  para 
i  nf  I uenza  vi ruses. 

Enumaertaion  of  PPLO  colonies  on  agar  plates,  the  fluorescent  antibody 
technique,  plus  the  standard  serologic  method  of  complement-fixation  are 
employed  in  the  quantitation  and  serologic  study  of  Eaton  agent  and  its 
relationship  to  other  PPLO. 

Part  B  included:  Yes 
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Experimental  animals  are  inoculated  with  para  influenza  or  respiratory 
syncytial  virus  and  observed  for  signs  of  illness  and  tested  for  evidence  of 
viral  multiplication.   Pathologic  anatomy  of  animals  so  infected  is  also 
studied  by  standard  histopathologic  techniques. 

Ma  ior  F  i  ndi  nqs; 

I,   Para  influenza  viruses.  Continued  stj dy  has  failed  to  reveal 
evidence  of  antigenic  variation  vnthin  types  I,  2,  or  3.   This  antigenic 
stability  is  in  contrast  to  the  instability  which  characterize  influenza  A 
and  to  a  lesser  extent  influenza  E. 

2.  Respiratory  syncytial  virus.  This  virus,  which  is  the  single  most 
important  respiratory  pathogen  in  childhood,  has  recently  been  adapted  to 
primary  bovine  kidney  tissue  culture.   Studies  are  now  underway  to  characterize 
such  bovine  tissue  adapted  virus  and  to  determine  its  potential  useful Iness 

for  immunization  of  man. 

3.  Eaton  Agent.  The  Eaton  agent  was  grown  on  an  artificial  agar  medium. 
Colonies  with  typical  PPLO  morphology  developed  following  inoculation  of  tissue 
culture  grown  Eaton  agent  onto  agar  plates.  These  colonies  were  further 
identified  as  PPLO  by  their  reaction  with  Dienes  strain.   Fluorescent  antibody 
tests  with  paired  sera  from  patients  with  Eaton  pneumonia  showed  that  the 
colonies  were  ant igenica I ly  indistinguishable  from  the  Eaton  agent.  The 
Eaton  PPLO  was  found  to  be  antigenica 1 ly  distinct  from  other  human  PPLO  as 
well  as  PPLO  recovered  from  rats,  cows,  chickens,  sewage,  and  continuous 
tissue  culture  cell  lines.   The  agent  has  also  been  grown  in  PPLO  broth  med i urn. 
Preliminary  experiments  indicate  that  a  complement-fixation  antigen  can  be  pre- 
pared from  a  concentrate  of  broth. 

Sinnificance  'fc  the  Prcqrar;  of  the  Institute:   Knowledge  of  the  antigenic 
properties  of  the  para  influenza  viruses  is  required  in  order  to  perform 
meaningful  epidemiologic  studies  with  these  agents.   Information  bearing  upon 
the  species  specificity  of  the  para  influenza  viruses  greatly  adds  to  our 
understanding  of  the  natural  history  of  these  agents. 

Identification  of  Eaton  agent  as  a  PPLO  represents  an  important  "first" 
in  infectious  disease  research.   In  our  previous  studies  the  Eaton  agent  has 
been  et iclogi ca I ly  associated  with  a  considerable  proportion  of  laver  respiratory 
tract  illness  in  children  and  adults.   The  finding  that  the  Eaton  agent  Is  a 
PPLO  thus  represents  a  definitive  identification  of  a  major  human  respiratory 
pathogen;  it  also  represents  the  first  etiologic  association  of  a  PPLO  with 
humian  respiratory  disease.   Since  tne  association  of  PPLO  with  urethritis  rests 
on  a  questionable  foundation,  the  present  findings  represent  the  first  real 
association  of  a  PPLO  with  any  type  of  human  disease. 

Proposed  Course  of  the  Study:   Efforts  will  continue  to  maintain  surveillance 
of  the  antigenic  properties  of  the  para  influenza  viruses. 
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The  study  of  the  factors  influencing  the  growth  of  Eaton  PPLO  on  agar 
and  in  broth  will  be  vigorously  pursued.  An  attempt  will  be  made  to  recover 
the  organism  directly  on  agar  plates  from  infected  individuals.^  The  develop- 
ment of  a  complement-fixation  reaction  for  Eaton  PPLO  will  continue  and  if 
successful  the  technique  will  be  applied  to  the  large  number  of  unsolved 
problems  relating  to  the  natural  history  of  Eaton  infection.   Finally,  the 
PPLO  techniques  which  ultimately  prcve  to  be  optimal  for  Eaton  agent  will  be 
applied  to  the  search  for  otherPPLO  v.nich  may  cause  respiratory  disease  in  man, 


Part  B  Inclu.d'?d:  Yes 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1961 

Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Chanock,  R.  K.,    Hayflick,  L.,  and  Barile,  M,  F.,   Growth  on  artificial  medium 
of  an  agent  causing  atypical  pneumonia  and  its  identification  as  a  PPLC. 
Proc.  Nat.  Acad.  Sci.   In  press,  1962. 

Kisch,  A.,  Johnson,  K.  N',.,  Chanock,  R.  [■'. ;   Immunofluorescence  with  respiratory 
syncytial  virus.  Virology   In  press,  1961. 


Serial  No.  NIAID  70  B 

1.  Infectious  Diseases 

2.  Virus  &  Rickettsial  Diseases 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1961 


Part  A. 


Project  Title:   Laboratory  studies  of  newly  recognized  viruses  associated 
with  respiratory  illness. 
B)  Enteroviruses. 

Principal  Investigator:       Dr.  Karl  M.  Johnson 

Other  Investigators:  Dr.  R.  M.  Chanock,  Dr.  M.  ...  Mufson, 

Dr.  A.  L.  Kisch,  Dr.  P.  Webb,  Dr.  R.  J. 
^  Huebner. 

Cooperating  Units:  Dr.  L.  Rosen,  Epidemiology  Section,  LID 

Man  Years  (calendar  year  1961): 
Total:  20/12 

Professional:    10/12  •    ' 

Other:  10/12       -'   . 

Project  Description: 

Ob iect  i  ves:   To  develop  simple  reproducible  methods  for  laboratory 
manipulation  of  enteroviruses,  particularly  the  large  group  of  nev/ly  recognized 
agents  which  appear  to  be  potential  causes  of  respiratory  disease.   Studies  are 
designed  specifically  to  determine  optimum  methods  of  cultivation  of  the  agents 
in  either  tissue  culture  of  small  laboratory  animals.   In  addition,  efforts 
are  made  to  A)  determine  the  optimum  manner  of  preparing  specific  antisera, 
B)  to  evaluate  various  serologic  procedures  potentially  of  use  in  field  studies, 
and  C)  since  many  new  viruses  are  fastidious  in  their  growth  requirements, 
tc  study  where  indicated  certain  fundamental  properties  of  these  viruses. 

f-'.ethods  Employed:   These  will  be  described  where  pertinent  under 
consideration  of  results  so  far  obtained  with  certain  of  the  viruses. 

Major  Findings: 

Coxsackie  A-2 1  virus:   A  hemagglutinin  for  human  "0"  cells  has  been 
demonstrated.   A  useful  serologic  test  based  on  this  property  has  been  worked 
out.   It  has  been  demonstrated  that  two  types  of  virus  particle  are  present 
in  early  tissue  culture  harvests  -  one  that  hemagg lut i nates  (HA+)  and  one  that 
does  not  (HA-).   Growth  of  the  mixture  in  malignant  cell  culture  selects  for 
the  HA-  variant,  whereas  primary  cell  cultures  appear  to  support  both  types 
equally  well.   Various  implications  of  these  observations  are  being  pursued. 
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!t  has  also  been  found  that  cytopathic  effects  (CPE)  are  less  readily 
demonstrated  in  malignant  cells  incubated  stationary  as  compared  to  rotated. 
Viral  multiplication,  however,  was  about  equal  under  both  conditions. 

Tissue  culture  strains  virus  produced  paralysis  in  suckling  mice 
but  large  amounts  of  virus  were  necessary  to  demonstrate  this  effect. 

New  Enteroviruses:   Several  new  potential  respiratory  pathogens  have 
been  characterized  as  enteroviruses.  The  agents  have  been  adapted  to  growth 
in  semi -cont  i  nuous  hurnan  fibroblasts  and  in  malignant  human  tissues  (KB). 
Problems  in  preparing  high-titered  antisera  for  purposes  of  identification  of 
virus  strains  are  under  study.   Use  of  KB  grown  virus,  adjuvants  and  guinea  ■. 
pigs  has  given  promising  early  results. 

Significance  to  the  Program  of  the  Institute:   Enteroviruses  promise 
to  play  an  important  role  in  human  respiratory  disease.  Before  significant 
epidemiologic  progress  can  be  made,  however,  major  advances  in  understanding 
the  biologic  properties  of  the  newer  types  are  needed.   In  the  course  of  these 
studies  opportunities  for  genetic  studies  which  may  lead  to  development  of 
strains  with  different,  Lfeful  properties  are  certain  to  arise.  But  the 
primary  contribution  of  the  work  is  likely  to  be  the  establishment  of 
laboratory  procedures   for  a  standardized  approach  to  studies  of  the  agents 
in  nature. 

Proposed  Course  of  the  Project:   Several  additional  prototypes  are 
being  characterized.   Efforts  to  obtain  standard  antisera  will  be  continued, 
^iearch  for  hemagg 1 ut i nat i ng  and  complement-fixing  antigens  is  being  undertaken. 


Part  B  Included:  Yes 
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Part  B.    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Johnson,  K.  K.,    Bioorn,  H.  H.,  Rosen,  L,  Mufson,  M.  A.,  Chanock,  R.  M. 
Hemagglutination  by  Coe  virus.   Virology  J^:  373-374,  1961. 


Honors  and  Av;ards  Relating  to  the  Project: 

Presentation  of  paper  entitled  "Enteroviruses"  at  the  Annual  I^ieeting  of  the 
American  Public  Health  Association,  November  13,  1961,  Detroit,  Michigan. 

Invited  to  lecture  N.  Y.  Academy  of  Medicine,  February,  1962. 

Participant:   Boerhaave  Post-Graduate  Course  on  Respiratory  Viral  Infections 
Leiden,  Holland,  April  1962. 

Invited  to  lecture  Dartmouth  Medical  School,  Hanover,  New  Hampshire, 
November  30,  1961. 

Presentation  of  paper  entitled  "Epidemic  of  Cce  Viruses  (Coxsackie  A-2 I ) 
in  Military  Recruits"  at  the  Annual  Meeting  of  the  American  Epidemiological 
Society,  April  1961,  Atlanta,  Georgia. 

Co-author  on  "A  Manual  of  Neiv  Viruses  Causing  Respiratory  Illnesses  in  Man" 
Prepared  for  the  Commission  of  Acute  Respiratory  Diseases  of  the  Armed 
Forces  Epidemiological  Board,  1961. 
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Project  Title:    Studies  of  tumor-producing  viruses. 

Principal  Investigator:    Dr.  Wallace  Rowe,  Dr.  J.  W.  Hartley 

Other  Investigators:      Dr.  Robert  J.  Huebner,  Dr.  Okuyan,  Dr.  Donald 

Armstrong,  Mr.  L.  \i.    Smith 

Cooperating  Units:        Dr.  L.  W.  Lav/  and  C.  J.  Dawe,  NC I   ' 

Man  Years  (calendar  year  1961): 

Total:        29/12 

Professional :   10/ 12 

Other:         19/12  /   ■   • 

Project  Description: 

Object  i  ves:   To  characterize  tumor  viruses  of  mice  and  other  species 
from  the  standpoints  of  development  of  laboratory  procedures  for  rapid 
recognition  of  the  virus  and  antibodies  against  the  virus,  their  taxonomy, 
general  properties,  and  epidemiology. 

^-iGthods  Employed:   Tissue  culture,  animal  inoculation,  egg  inoculation, 
and  interference  assays  for  demonstration  and  standard  serological  procedures. 

Major  Findings: 

A.  Mouse  polyoma  virus.   VJork  v/ith  this  agent  is  detailed  under  project 
Nurriber  68  . 

B.  Mouse  leukemia  viruses.   The  Moloney  mouse  leukemia  virus  has  been 
successfully  propagated  in  tissue  cultures  both  as  explant  cultures  of  leukemic 
tissues  and  in  cultures  of  mouse  embryo.   Extensive  attempts  were  made  to 
develop  an  interference  assay  in  infant  mice  for  rapid  recognition  of  the  agent. 
Initial  results  were  positive,  but  as  detailed  in  Project  Repcrt  7IB,  the 
positive  results  were  eventually  shown  to  be  due  to  contamination  by  the  LDH 

V  i  rus. 

Part  B  Included:   Yes 
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C.  The  monkey  vacuolating  virus.   Because  of  the  demonstration  by 
Dr.  Bernice  Eddy  that  this  agent  is  tumorigenic  for  hamsters, pre  I iminary 
studies  were  made  of  its  growth  cycle  in  hamsters  and  of  some  of  its  laboratory 
properties.   Surprisingly,  there  was  no  evidence  of  propagation  of  the  virus 
in  suckling  hamsters  during  the  first  four  weeks  after  inoculation,  although 
several  recipients  have  subsequently  developed  tumors.  These  results  suggest 
that  its  pathogenic  pattern  for  hamsters  may  be  more  like  that  of  papilloma 
virus,  where  the  virus  only  proliferates  as  the  tumor  develops,  rather  than 
like  polyoma  virus,  in  which  the  virus  proliferation  precedes  the  tumor 
formation  by  a  lonq  interval.   We  have  assisted  Dr.  Clyde  Dawe  in  carrying 
out  organ  culture  studies  to  ascertain  possible  in  vitro  tumor  formation  in 
human  tissue  by  the  vacuolating  virus.   |t  was  found  that  the  virus  persists  —  v 
and  almost  certainly  multiplies  in  human  embryonic  kidney  and  salivary  gland 
organ  cultures  for  periods  of  as  long  as  70  days.   Suggestive  evidence  of 
proliferative  stimulas  by  the  virus  was  obtained  by  Dr.  D'-we  and  this  finding 
is  being  further  explored  by  him  in  collaboration  with  our  group. 

Significance  to  the  Program  of  thie  Institute:  The  development  of  reliable 
laboratory  procedures  for  recognition  of  infection  with  animal  tumor  viruses 
is  the  most  potentially  important  contribution  that  could  be  made  to  tumor 
virology  at  the  present  time.   Both  the  understanding  of  the  natural  history 
of  tum,or  virus  infections  and  delineation  of  mechanisms  of  tumor  i  genes  is  are 
almost  totally  dependent  on  the  techniques  available  for  the  handling  and 
recognition  of  the  tumor  viruses.   Also,  any  reliable  technique  developed  for 
animal  tumor  viruses  offers  that  much  more  possibility  for  applying  the  findings 
with  the  animal  tumor  viruses  to  the  problem  of  human  cancers. 

Proposed  Course  of  the  Fro.ject:   Two  areas  will  be  particularly  emphasized 
in  the  com,ing  year  -  tissue  culture  studies  of  the  mouse  leukemia  viruses  and 
the  adaptation  of  recently  described  laboratory  procedures  for  avian  turnor 
viruses  for  epidemiological  studies.   With  the  mouse  leukem.ia  viruses, 
studies  will  be  primarily  directed  toward  developing  procedures  for  production 
of  high  titer  tissue  culture  grown  virus  and  for  recognition  of  presence  of 
infection  in  tissue  cultures  by  rapid  in  vitro  procedures,  such  as  interferon 
production,  hemagglutination,  or  enzymatic  changes  in  the  tissue  cultures. 
'With  the  chicken  tum.or  viruses,  assays  for  the  Rous  interfering  factor  (RIF) 
and  for  antibodies  to  Rous  sarcoma  will  be  developed  and  epidemiologic  studies 
in  chicken  flocks  will  be  initiated.   Studies  will  also  be  made  for  the  possible 
occurrence  of  neutralizing  antibodies  to  avian  tumor  viruses  in  individuals  of 
other  species.   The  studies  of  the  vacuolating  virus  -  hamster  system  will  be 
extended. 
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Part  B     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Rowe,  W.  P.,  Huebner,  R.  J.,  and  Hartley,  J.  W. :   The  ecology  of  a  mouse 
tumor  virus.   Perspectives  in  Virology  II:   177-190,  1961. 

Rov/e,  W.  P.:   The  epidemiology  of  mouse  polyoma  virus  infection. 
Bacteriological  Reviews  25:   18,  1961. 

Rowe,  W.  P.,  Hartley,  J.  ';,'.,  and  Huebner,  R.  J.:   The  natural  history 
of  polyoma  virus  infection  -  a  summary.   Canadian  Cancer  Conference.   Academic 
Press,  Inc.  4:  271-276,  1961. 

•  Dawe,  C.  J.,  Law,  L.  \1.,    and  Rowe,  \i.    P.:   Influence  of  age,  species 
and  immune  factors  on  the  response  of  salivary  gland  to  polyoma  virus  in 
tissue  culture.   Pathologie  et  Biologie  9:  711-718,  1961. 

Rowe,  W.  P.;  Mouse  polyoma  virus  infection.  Trans,  and  Studies  of 
Coll.  of  Phys.  of  Phi  la.  29:  66-70,  1961. 

Honors  and  Awards  relatinc  to  this  project: 

Mary  Scott  r^Jewbold  lectures,  Philadelphia  Academy  of  i-iedicine,  March  1961. 

Invited  speaker,  Francis  Delafield  Hospital,  September  30,  1961. 

Invited  speaker.  Symposium  in  Tumor  Viruses,  Mass.  General  Hospital, 
October  16,  1961. 
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Project  Title:    Studies  of  mouse  viruses  with  special  reference  to 
tlieir  importance  as  extraneous  viruses  ("background 
noise")  in  mouse  tumor  systems. 

Principal  Investigator:   Dr.  V/allace  P.  Rov;e  and  Dr,  Janet  W.  Hartley 

Other  Investigators:      Dr.  Robert  J.  Huebner,  Dr.  Dietrich  Falke, 

Dr.  Paul  H.  Black 

Collaborating  Units:      t/icrob iologica I  Associates  Research  Division  - 

Dr.  Thomas  Ward 

Man  Years  (calendar  year  1961): 

Total:    123/12 

Professional   35/12 

Other         85/12 

Project  Description: 

Object  i  ves:   To  characterize  the  viral  flora  of  the  mouse  with  particular 
reference  to  developing  procedures  for  recognition  of  infection;  to  determine 
the  epidemiological  patterns  of  the  various  mouse  viruses  for  the  purpose  of 
defining  the  problem  of  extrinsic  viruses  as  complicating  factors  in  studies 
of  mouse  tumor  viruses. 


Methods  Employed:   Serologic,  tissue  culture,  and  animal  pathogenicity 
studies.   Attempts  to  isolate  agents  from  laboratory  and  wild  mice  and  from 
mouse  tumors.   Studies  of  the  epidemiology  of  the  agents  under  natural  and 
artificial  conditions. 

Major  Findings:   Extensive  sero-ep i demiolog ic  studies  of  those  mouse 
viruses  for  which  reliable  serologic  tests  have  been  developed  have  been 
carried  out.   Satisfactory  diagnostic  procedures  for  determining  prevalence 
of  infection  with  a  wide  variety  of  mouse  viruses  have  now  been  developed,  so 
that  it  is  quite  feasible  to  delineate  a  large  portion  of  the  viral  flora  of 
mouse  colonies  by  relatively  simple  and  standardized  serologic  and  virus 

Part  B  Included:   Yes  13G 


detection  procedures, 

Reovi ruses:  Antibody  to  reo  3  virus  has  been  found  to  be  common  in 
stocks  of  "germ-free  mice",  but  attempts  to  isolate  the  virus  from  germ-free 
tanks  have  not  yet  succeeded.  This  virus  has  been  found  to  be  a  fairly 
common  contaminant  of  transplanted  mouse  tumors  in  at  least  one  laboratory. 
!t  has  been  found  to  be  a  fairly  common  contaminant  of  transplanted  mouse 
tumors  in  at  least  one  laboratory.   It  has  been  found  that  suckling  mouse 
brain  provides  an  excellent  source  of  complement-fixing  antigen  for  reo  3 
virus.   Studies  of  the  specificity  of  the  soluble  and  viral  CF  antigens  from 
mouse  brain  have  shown  that  both  of  these  antigens  are  group-specific  in 
their  reactivity,  as  contrasted  with  the  majority  of  virus  groups  in  which  the 
viral  ant'igen  is  type-specific.  Hemagglutination  inhibition  procedures  for 
serologic  differentiation  of  reo  2  viruses  into  a  number  of  sub-types  have 
been  developed.  The  various  reo  2  sub-types  have  been  found  to  be  widely 
distributed  geographically,  and  among  different  animal  species. 

Mouse  hepatitis  viruses:   Particular  emphasis  has  been  made  on  attempting 
to  delineate  the  mouse  hepatitis  viruses  as  a  virus  group  and  to  develop 
serologic  procedures.   Procedures  have  been  developed  for  production  of  specific 
complement-fixing  antigens,  and  a  satisfactory  neutralization  test  for  several 
strains  has  been  developed.   The  various  strains  of  mouse  hepatitis  virus 
share  a  common  com.p  lement-f  i  xi  ng  antigen  but  there  is  some  type-specificity 
in  their  reactivity.   Strains  of  mouse  nepatitis  have  been  isolated  from 
several  viral  and  cell  induced  mouse  ieukemias.  The  important  finding  has 
been  made  that  mouse  hepatitis  viruses  are  readily  isolated  from  the  feces  of 
norm.al  mice  in  infected  colonies.   This  f  i  ndi  ng,  ■  p  I  us  the  development  of 
serologic  procedures,  will  for  the  first  tin";e  permit  a  meaningful  study  of 
the  epidemiology  of  this  important  mouse  virus  croup.   Attempts  to  activate 
mouse  hepatitis  viruses  in  germ-free  nice  by  passage  of  Eperythrozoon  coccoides 
have  been  unsuccessful,  providing  highly  suggestive  evidence  against  the 
transplantal  transfer  of  this  virus, 

LDH  Virus:   The  LDH  virus  descri  bed  by  Dr.  Vernon  Riley  of  the  Sloan 
Kettering  Institute  has  been  found  to  be  identical  with  the  virus  discovered 
here  by  virtue  of  its  ability  to  interfer  with  vesicular  stomatitis  infection 
in  infant  mice.   This  virus  has  been  characterized  to  some  extent,  and  has 
been  found  to  be  approximately  60  mi  1  1  imii  crons  in  diameter,  ethe; — sensitive, 
serologically  unrelated  to  any  of  the  knov/n  mouse  viruses  and  to  be  an  extremely 
poor  antigen.   |t  has  been  found  that  the  LDH  agent  is  a  quite  frequent  con- 
tarn,  inant  of  mouse  viruses  which  have  been  carried  in  mouse  passage. 

Theiler's  Encephalomyelitis  Viruses:   Procedures  have  been  developed 
for  obtaining  hemagglutination  with  all  available  strains  of  Theiler's  viruses 
by  the  use  of  virus  grown  in  the  suckJing  mouse  brain.   The  Theiler's  group 
has  been  ant igen i ca 1 ly  characterized  with  the  finding  that  there  are  major 
serological  differences  between  strains,  but  some  sharing  of  HI  antibodies 
between  all  strains. 

Thymic  Agent:   This  virus  has  been  found  to  be  highly  prevalent  in 
wild  mice  of  many  different  populations,  and  has  now  been  encountered  in 
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their  epidemiology  v/i  i I  be  continued.   Because  of  the  problem  of  extrinsic 
mouse  viruses  contaminating  the  studies  or  extrinsic  mouse  viruses,  an  effort 
will  be  made  to  develop  metnods  for  handling  viruses  in  strict  isolation  from 
one  another.  The  use  of  germ-free  isolators  for  routine  virus  work  will  be 
intensively  explored,  as  well  as  the  value  of  dispersion  of  v;ork  into  separated 
house  trailers.   Dr.  Rowe  is  serving  as  project  officer  on  the  contract  between 
the  Virus  Cancer  Panel  of  the  NCI  and  Microbiological  Associates,  Inc.  for 
development  and  production  of  standard  mouse  virus  identification  reagents. 
This  laboratory  will  certify  the  reagents  produced,  thus  assisting  in  the 
distribution  of  specific  reagents  prepared  according  to  t he  techniques  in  large 
part  developed  here  to  mouse  laboratories  throughout  the  country. 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Rowe,  W.  P.,  and  Capps,  W.  1.:  A  new  mouse  virus  causing  necrosis  of  the 
thymus  in  newborn  mice.  J.  Exptl.  Med,  1 13:  851,  1S61. 

Hartley,  J.  :l.,    Rowe,  .V.  P.,  and  Huebner,  R.  J.:  Recovery  of  recvi  ruses 
from  wild  and  laboratory  mice.   Proc.  Soc.  Exper.  Eiol.  &  Med.  In  Press. 

Hartley,  J.  W.,  Rowe,  W.  P.,  Austin,  J.  B.:   Subtype  differentiation  of 
reovirus  type  2  strains  by  hemagg 1 ut i nat ion- i nh i b i t i on  with  mouse  antisera. 
Virology.   In  Press. 

Rowe,  Vi.  P.,  Hartley,  J.  W.  Huebner,  R.  J.:   Polyoma  and  other  indigenous 
mouse  viruses.   Proceedings  of  the  ICLA  Symposium  on  Diseases  of  Laboratory 
Animals,  R.  J.  C.  Harris,  Editor. 

Bell,  J.  A.,  Huebner,  R.  J.,  Rosen,  L.,  Rowe,  W.  P.,  Cole,  R.  M., 

Mastrota,  F.  M.,  Floyd,  T.  M.,  Chanock,  R.  M,,  Shvedoff,  R.  A.:  Illness  and 

microbial  experiences  of  nursery  children  at  Junior  Village.  Am.  J.  Hyg. 
In  Press. 

Kasel,  J.  A.,  Rowe,  W.  P.,  Nemes.  J.  L.:   Further  characterization  of  the 
adenovirus  erythocyte  receptor  -  modifying  factor.   J.  Exptl.  Med.  I  14: 
7  17-726,  1961. 

Honors  and  Awards  relating  to  this  project: 

Invited  speaker,  AVMA  Symposium  on  Diseases  of  Laboratory  Animals, 
Detroit,  August  1961. 

Invited  speaker,  ICLA  Symposium  on  Diseases  of  Laboratory  Animals, 
Prague,  Czechoslovakia,  September  1961.   (Paper  delivered  in  absentia) 
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Project  Title:   Study  of  respiratory  viruses  in  human  volunteers. 
A)   Enteroviruses  and  respiratory  syncytial. 


Principal  Investigator: 
Other  Investigators: 

Cooperating  Units: 


Dr.  Karl  M.  Johnson,  Dr.  Robert  M.  Chanock 

Dr.  R.  Couch,  Dr.  V.  L.  Knight,  Dr.  H.  Evans, 
Dr.  A.  Spickard,  Dr.  J.  P.  Utz 

Laboratory  of  Clinical  Investigations, 
NIAID;  Federal  Bureau  of  Prisons 


Man  Years  (calendar  year  1961): 

Total:  17/12 
Professional      5/12       • 

Other:  12/12 

Project  Description: 

Ob ject i  ves:  To  determine  whether  newly  recognized  viruses  of 
potential  respiratory  pathogenicity  are  capable  of  inducing  mild  illness  in 
adults  under  controlled  conditions.  To  examine  the  experimental  pathogenesis 
of  such  viral  infection,  and  to  provide  new  information  specifically  designed 
to  facilitate  the  study  of  naturally  occurring  mild  respiratory  illness  in 
adu Its. 

[vjethods  Employed:   Young  male  adult  volunteers  from  federal  prisons  are 
selected  on  the  basis  of  a)  general  good  health,  and  b)  neutralizing  antibody 
status  for  the  particular  virus  to  be  studied.   Volunteers  are  maintained  in 
groups  of  three  in  strict  isolation  on  a  clinical  service  of  the  NIAID.   Histories 
and  routine  physical  examinations,  as  well  as  certain  basic  laboratory  procedures 
are  performed  upon  admission.   Known  amounts  of  test  viruses  are  admii  n  i  stered 
i ntranasa I ly,  and  daily  clinical  observations,  as  well  as  appropriate  specimens 
for  laboratory  analysis,  are  obtained.   Virus  specimens  are  inoculated  into 
appropriate  tissue  cultures  and/or  animals.   Serologic  tests  are  performed 
on  suitably  collected  serum  samples. 

Part  B  included:   Yes 
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Major  Findings; 

Respiratory  Syncytial  Virus:   This  virus  was  stiown  to  produce 
reinfection  in  adults,  with  mild  illnesses  typical  of  so-called  "colds" 
Infected  persons  generally  shed  virus  3-6  days  and  symptoms  averaged  5-6  days 
in  duration.   No  difference  in  susceptibility  was  observed  in  men  having 
widely  different  amounts  of  pre-cha I lenge  RS  antibody. 

Vacuolating  (SV,.|q)  Virus:   This  agent,  of  simian  origin,  was  administer- 
ed to  adults  in  the  monkey  kidney  grown  RS  virus  pool  prior  to  its  recognition 
and  description  by  Sweet  and  Hi  Neman.   In  a  subsequent  experiment  the  RS 
virus  was  pre-neutra lized,  and  SV4Q  given  i ntranasa I iy.   No  acute  illness  was 
observed,  although  virus  was  recovered  from  2  men  and  a. majority  showed  serologic 
responses;  this  finding  represents  the  first  documented  evidence  that  this 
common  simian  virus  is  capable  of  human  infection. 

Coxsackie  A-2 I  Virus:   Volunteer  studies  with  this  virus  have  proved 
importani"  biological  information  concerning  the  first  enterovirus  epi demiolog i- 
cally  linked  with  respiratory  disease. 

Subjects  without  A-2 1  neutralizing  antibodies  were  readily  infected 
intra  nasally  with  small  amounts  of  virus.  Acute  respiratory  illness,  often 
febrile  with  myalgia  and  lieadacne,  wer  often  seen  2-3  days  after  challenge. 
Virus  was  usually  recovered  from  throat  swabs  from  such  persons  for  2-3  weeks 
and  in  some  for  as  long  as  40  days.   Fecal  excretion  was  more  sporadic  and 
generally  of  lesser  duration.  Antibody  responses  occurred  between  13  and  18 
days  after  challenge  -  long  after  all  symptoms  had  disappeared.  Subjects 
with  high  antibody  levels  generally  could  not  be  infected,  and  those  with 
intermediate  levels  usually  had  infections  marked  by  shorter  virus  excretion, 
m.ore  rapid  serologic  response  and  absence  of  clinical  illness. 

Studies  with  virus  administered  in  an  enteric  coated  capsule  indicated 
that  susceptible  adulis  were  extremely  difficult  to  infect  via  the  gastro- 
intestinal route.  The  data  strongly  suggest  that  this  virus  is  a  respiratory 
pathogen,  spread,  at  least  in  adults,  via  the  respiratory  rather  than  the 
enteric  tract. 

Significance  to  the  Program  of  the  Institute:   This  project  has  resulted 
in  the  experimental  demonstration  of  a  significant  new  concept  concerning  the 
pathogenesis  of  mild  respiratory  illness  in  adults.  Many  such  illness  may  thus 
represent  reinfection  with  an  agent  which  caused  severe  illness  at  an  earlier 
time.   The  project  has  also  provided  valuable  information  pertinent  to  the 
design  and  execution  of  future  field  studies  of  RS  virus  infection.   The 
Coxsackie  A-21  experiments  showed  that  a  virus  with  all  the  biophysical 
properties  of  an  enterovirus  can  nevertheless   be  restricted  primarily  to  the 
upper  respirafory  tract  of  man. 
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Proposed  Course  of  the  Project;  Several  new  enteroviruses  will  be 
studied  in  efforts  to  obtain  biologic  information  of  great  utility  to  sub- 
sequent field  studies  of  ttnese  agents.  Serologic  analyses  will  be  made  in 
efforts  to  learn  more  of  the  inter-relationships  between  different  agents. 
Problems  of  clinical  as  well  as  serologic  immunity  will  be  studied  through 
rechallenge  experiments.  It  is  also  hoped  that  certain  virus-host  variables 
can  be  manipulated  (dosage,  aerosol  particle  size,  temperature,  humidity)  in 
order  to  learn  more  concerning  the  dynamics  of  such  human  infection. 
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Publications  otlier  than  abstracts  from  this  project: 

Kravetz,  H.  M.,  Knight,  V.,  Chanocl<,  R.  K.,    Morris,  J.  A,,  Johnson,  K.  M, 
Rifkind,  D.,  and  Utz,  J.  P.:   Respiratory  Syncytial  Virus.   Ill, 
Production  of  illness  and  clinical  observations  in  adult  volunteers, 
J.A.f-'.A.  176:   657-663,  1961. 

Johnson,  K.  M.,  Chanock,  R.  M.,  Rifkind,  D.,  Kravetz,  H.  M.,  and  Knight,  V.: 
Respiratory  syncytial  virus.   IV.  Correlation  of  virus  shedding, 
serologic  response,  and  illness  in  adult  volunteers.   J. A.M. A.  176; 
663-667,  1961. 

Morris,  J.  A.,  Johnson,  K.  M.,  Hulisio,  C.  G.,  Chanock,  R.  M.,  and  Knight,  V. 
Clinical  and  serologic  responses  in  volunteers  given  vacuolating  virus 
(■SV^q)    by  respiratory  route.   Proc.  Soc.  Expt  1 .  Biol.  Med.  10c:  56-59, 
1961. 
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Project  Title:   Study  of  respiratory  viruses  in  human  volunteers, 
E)   Eaton  agent  and  adenoviruses. 

Principal  Investigator:       Dr.  Robert  M.  Chanock,  Dr.  Karl  M.  Johnson 

Other  Investigators:  Dr.  R.  Couch,  Dr.  V.  L.  Knight,  Dr.  H.  Evans, 

Dr.  A.  Spickard,  Dr.  J.  P.  Utz 

Cooperating  Units:    .       Laboratory  of  Clinical  Investigations, 

NIAID 

Man  Years  (calendar  year  1961): 

Total:  12/12 

Professional:  5/12 

Other:  12/12 

Project  Description: 

Ob  iecti  ves:   To  determine  whether  newly  recognized  viruses  of  potential 
respiratory  pathogenicity  are  capable  of  inducing  mild  illness  in  adults  under 
controlled  conditions.  To  examine  the  experimental  pathogenesis  of  such  viral 
infection,  and  to  provide  new  infornation  specifically  designed  to  facilitate 
the  study  of  naturally  occurring  mild  respiratory  illness  and  pneumonia  in 
adu  Its. 

Methods  Employed:   Young  adult  male  volunteers  from  federal  prisons 
are  selected  on  the  basis  of  a)  general  good  health,  and  b)  neutralizing 
antibody  status  for  the  particular  virus  oragent  to  be  studied.   Volunteers 
are  maintained  in  groups  of  three  in  strict  isolation  on  a  clinical  service 
of  the  NIAID.   Histories  and  routine  physical  examinations,  as  well  as  certain 
basic  laboratory  procedures  are  performed  upon  admission.   Known  amounts  of 
the  test  agent  are  administered  i ntranasa 1  I  y,  and  daily  clinical  observations  , 
as  well  as  appropriate  specimens  for  laboratory  analysis,  are  obtained.   Speci- 
miens  are  inoculated  into  appropriate  tissue  cultures  and/or  animals.   Serologic 
tests  are  performed  on  suitably  collected  serum  samples. 

Ka.jor  Findings: 

Eaton  Agent:  A  recently  isolated  tissue  culture  strain  of  Eaton  agent 
infected  a  1  1  27  volunteers  who  were  free  of  antibody  prior  to  challenge.   In 
addition  17  of  25  men.  who  possessed  fluorescent  stainable  antibody  titers  of 
1:10  or  greater  were  infected.   Three  pneumonia  illnesses  developed  in  the 
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former  group.   In  addition,  II  men  in  this  group  developed  tympanitis  and 

2  others  had  a  febrile  upper  respiratory  illness.   Illness  v;ith  physical 
findings  in  the  sero-pos i ti ve  group  was  limited  to  one  volunteer  who  developed 
tympanitis,   Tlie  aggregation  of  illness  predominantly  in  the  group  free  of 
antibody  at  the  tirr.e  of  challenge  indicated  that  the  Eaton  agent  was  responsible 
for  the  pneumonia,  tympanitis,  and  other  febrile  illness  which  occurred. 

Adenovi  rus:   Second  human  kidney  tissue  culture  passage  Type  7  adeno- 
virus was  given  in  an  enteric  coated  capsule  to  S  volunteers.   By  this  procedure 
virus  was  not  released  until  tne  capsule  reached  the  lower  bowel.   Illness  did 
not  occur.  Two  cf  the  volunteers  were  free  of  detectable  neutralizing  antibody 
prior  to  virus  challenge.   Both  men  excreted  virus  and  developed  neutralizing 
antibody.   Virus  was  recovered  from  the  anal  specimens  but  never  fran  the 
throat. 

Sicnificance  to  ,~he  Program  of  the  Institute:   The  production  of 
respiratory  tract  disease  in  the  Eaton  volunteer  study  provided  the  final  proof 
that  this  agent  is  a  respiratory  pathogen.   This  finding  is  of  considerable 
significance  in  view  of  the  controversial  history  of  the  Eaton  agent.   The 
occurrence  of  ear  disease  in  the  Eaton  volunteers  has  provided  the  first  clue  , 
to  the  etiology  of  naturally  occurring  non-bacterial  middle  ear  disease.   Now 
that  we  know  that  Eaton  agent  is  a  PPLO  its  predilection  for  the  middle  ear 
is  not  surprising  since  many  ani.nial  PPLO  iiave  a  s'rular  tropisin. 

The  preliminary  findings  from  the  adenovirus  volunteer  study  suggest 
tliat  it  may  be  possible  to  immunize  against  Type  ^  by  setting  up  a  limited 
infection  in  the  lower  gastro- i  ntest  i  na  1  tract.   In  this  mianner  tne  upper 
respiratory  tract,  which  is  tie  site  of  pattiolog,  in  nautra  1  infection,  would 
be  by-passed.   Successful  live  virus  immunization  v/itn  adenovirus  Type  7  would 
have  important  ir,  p  1  i  cat  ions  for  the  prevention  cf  childhood  and  military 
disease  as  well  as  for  the  direction  of  our  efforts  in  the  entire  field  of 
imimunoprophy  laxi  s. 

Proposed  Course  of  the  Project:  J'r\e   stuc,  of  Eaton  agent  in  volunteers 
will  be  enlarged  in  the  next  year.   Primary  emphasis  will  be  placed  on  the 
response  cf  volunteers  to  Eaton  agent  grown  as  PPLO  on  artificial  medium. 
An  attempt  will  be  made  to  select  an  attenuated  variant  of  Eaton  agent  for 
immuncpropny laxi s.   |f  antibody  development  can  te  stimulated  without  the 
production  cf  disease,  the  prospects  for  prevention  of  cold  agglutinin 
positive  pneuTiOnia  are  good,  since  the  Eaton  volunteer  study  indicated  that 
antibody  protects  against  illness. 

Experimental  infection  with  adenoviruses  by  the  enteric  route  will  be 
pursued  on  an  increasing  scale  during  tiie  next  year.   Type  4  adenovirus, 
which  together  with  Type  7  is  responsible  for  most  of  the  acute  respiratory 
disease  associated  wiih  adenovirus  in  the  military,  will  also  be  investigated 
for  its  capacity  to  Infect  by  the  lower  intestinal  route.  The  failure  of 
enterically  seeded  Type  7  to  infect  the  upper  respiratory  passages  will  be 
confirmed  and  infection  contact  experiments  will  be  performed.   If  communi cabi  I  it  y 
of  adenovirus  7  given  by  the  enteric  route  can  be  shown  to  be  minimal  or  non 
existent,  then  large  scale  immunication  trials  will  be  carried  out  in  a  prison 
or  in  the  military,  -;■  ':  p 
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Publications  otiner  than  abstracts  frcm  this  project: 

Chanock,  R.  M.,  Rifkind,  D.,  Kravetz,  H.  M.,  Johnson,  K.  M. :   Respiratory 
disease  in  volunteers  infected  v/ith  Eaton  agent;  a  preliminary  report. 
Proc.  Nat.  Acad,  of  Sci.  47:   S87-690,  1961. 

Kapikian,  A.  Z.,  Chanock,  R.  I'].,    Re iche  I derfer,  T.  E.,  IVard,  T.  G., 

Huebner,  R,  J.,  Bell,  J. A.:   Inoculation  of  human  volunteers  with 
para  influenza  virus  type  3.   J. A.M. A.  178:   537-541,  1961. 

Rifkind,  D.,  Chanock,  R.  M.,  Kravetz,  H.  M.,  Johnson,  K.  M.,  Knight,  V.: 

Ear  involvement  (myringitis)  and  primary  atypical  pneumonia  following 
inoculation  of  volunteers  with  Eaton  agent.   Am.  Rev.  Respir.  Dis. 
In  press. 

Chanock,  R.  I'-i.,  Jonnson,  K.  N'.  :   Infectious  Disease:  Respiratory  Virus. 
Annual  Review  of  Iv',ed.  12,  1961. 
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Serial  No.  NIAID-76-A 
1»  Infectious  Diseases 
2»  Medical  Mycology 
3.  Be the s da,  Maryland 


A.  Project  Title:  Ecologic  studies  of  fungi  pathogenic 
to  man. 

Principal  Investigator:  Chester  V7.  Qnmons 


Obher  Investigators:  H.  F.  Hasenclever,  Willard  Piggott, 
and  Arthur  Greenhall 


Cooperating  Units: 


Raties  Control  Unit^  Trinidad,  ¥.  I. 


Man  Years  (calendar  year  I961): 
Total:  1  3/12 

Professional:      6/l2 
Other:  9/l2 

Project  Description: 

Objectives: 

To  find  new  enArironmental  habitats  of  fungi  which  cause  systemic 
mycoses;  to  investigate  the  factors  which  limit  growth  of  these  fungi 
to  special  habitats;  to  investigate  methods  of  eliminating  pathogen- 
ic fungi  from  specific  habitats  and  to  apply  the  information  so  ob- 
tained to  studies  of  the  epidemiology  of  the  systemic  mycoses. 

Methods  Eniployed: 

Samples  of  soil  were  collected  from  sites  suspected  of  being  sources 
of  infection  in  individual  cases  of  mycoses,  from  types  of  habitats 
knoTm  to  harbor  fungi  in  order  to  extend  experience  in  this  study 
and  repeatedly  in  certain  selected  sites  known  to  harbor  pathogens 
in  intensive  studies  of  their  ecology  and  associated  saprophytic 
microflora.  The  specimens  were  processed  by  conventional  methods  of 
mouse  inoculation  \n.th   soil  suspensions. 

Specimens  of  soil  were  collected  near  houses  infested  by  bats  in 
Trinidad  in  cooperation  with  the  Rabies  Control  Unit  of  Trinidad  and 
in  cities  in  eastern  Maryland,  Dela'Vfare  and  Virginia  under  trees  used 
by  stexlings  as  roosting  sites. 
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Histoplasina  cansiilatiim  was  isolated  for  the  first  time  from  a  con- 
gested business  district  of  a  city  inhere  it  was  collected  in  a  small 
park  in  Washington^  D.  C^  This  fxingus  was  isolated  also  from  soil 
samples  taken  in  Trinidad  from  the  soil  adjacent  to  houses  infested 
by  bats.  Studies  of  the  association  of  Cr^^itococcas  neoformans  xri.th 
pigeon  excreta  has  been  confirmed  in  many  additional  collections. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  isolation  of  Histoplasraa  from  a  congested  urban  area  probably  ex- 
plains some  of  the  urban  Histonlasmin  sensitivity  i^ich  has  been  pre- 
viously a  puzzling  epidemiologic  •nroblem,  Histoplasma  was  isolated  in 
Trinidad,  extending  our  Icnowledge  of  the  occurrence  of  the  fungus  in 
this  area  and  its  association  with  the  house  bat. 

Proposed  Course  of  Project; 

The  project  will  be  continued  indefinitely. 
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Individual  Project  Report 
Calendar  Year  1961 


Part  3,  Honors J  Awards j  and  Publications » 
Publications  other  than  abstracts  from  this  project: 


Emmons,  C,  'i.  Isolation  of  Histoplasma  capsulatum  from  Soil  in 
V/ashington,  D.  C.  Public  Health  Repts.  "765  591-596  ,  1961. 


Honors  and  Awards  relating  to  this  project: 

Elected  Councilor-at-Large,  American  Society  of  Microbiologists,  July, 
I960. 

Appointed  Board  Member  of  the  American  Academy  of  Microbiology  for  a 
three-year  term. 

Chairman,  Standards  and  Exaninations  Committee  for  Mycology,  American 
Academy  of  Microbiology. 

Member  of  Study  Section  on  Mycology  and  Bacterial  Diseases,  NIH, 

Annual  Lecture  of  the  Mycological  Society'-  of  America  at  Purdue  Universi- 
ty, August,  1961. 

In\'itational  Lectijre,  Jananese  Mycological  Society  at  Sendai,  Japan, 

Presentation  of  two  oapers  entitled;   "Pulmonary  Cryptococcosis"  and 
"The  Fungi  of  Chronoblastomycosis"  at  the  II  Congreso  Latinoamericano  y 
I  Nactional  de  Microbiologia,  San  Jose,  Costa  Rica,  December,  1961* 

Serve  on  Editorial  Boards  of:  Mj'-cologia,  Joxirnal  of  Bacteriology, 
Jo'ju:-nal  of  Antibiotics  and  Chemotherapy,  Mycopathologia. 
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Individual  Project  Report         1,     Infectious  Diseases 
Calendar  Year  1961  2.     Medical  Mycology 

3«     Bethesda,  Maryland 


B»     Project  Title:     In  vivo  tests  of  antiinycotic  drugs  and 
antibiotics. 


Principal  Investigator:     Chester  W.  Eiranons 

/ 

Other  Investigators:  Benjamin  Prescott,  Willard  Piggott, 
John  P.  Utz. 


Cooperating  Units:  Medical  Physiological  Bacteriology  Sec- 
tion and  Laboratory  of  Clinical  Inves- 
tigations. (LID-Sk-A);    LCI-23(C). 

Man  Tears  (calendar  year  1961): 
Total:  1  10/12 

Professional:      3/12 
Other:  1  7/l2  - 

Project  Description: 

Objectives; 

To  test  the  efficacy  and  safety  of  new  dr\igs  and  antibiotics  in  experi- 
mental mycoses  in  mice  and  cooiierate  with  the  Laboratorj^  of  Clinical 
Investigations  in  clinical  trials. 

Methods  Employed: 

Mice  are  infected  intravenously  with  a  dose  of  fungus  cells  determined 
in  prior  experimental  work  to  be  sufficient  to  kill  ttntreated  (control) 
nice  in  lii-2l  days.  Treated  mice  are  given  test  drugs  at  doses  up  to 
tolerance  and  effectiveness  of  drug  is  measured  by  its  ability  to  ex- 
tend survival  time  of  treated  mice  and  to  clear  the  animals  of  infection 
as  determined  by  autopsy  and  culture  of  the  surviving  animals  when  ex- 
periment is  terminated.  Collaborator  has  provided  some  of  drugs  tested 
and  has  synthesized  drugs  on  his  initiative  or  of  types  suggested  by 
principal  investigator. 

Major  Findings; 

The  effectiveness  of  the  new  antibiotic  I$079G   and  its  use  in  combination 

-ni. 
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with  Amphotericin  B  have  been  further  investigated.  No  synergistic  ac- 
tivity could  be  observed.  Methods  of  assay  of  X5079C  in  serum  and 
urine  have  been  developed  and  in^jroved. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute? 

Presently  available  antinycotic  drugs  are  too  toxic  and  too  ineffective 
for  safe  and  ideal  clinical  use.  Experimental  therapy  in  animals  should 
precede  clinical  trial. 

Proposed  Course  of  Project; 

This  project  will  be  continued  indefinitely. 


Part  B  included.  Yes 
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Calendar  Year  1961        2.  Medical  l^ology 

3.  Bethesda,  Maryland 


Part  B»  Honors,  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project: 

Emmons,  C.  W.  Chemotherapeutic  and  Toxic  Activity  of  the  Antifungal 
Agent  X-5079C  in  Experimental  Mycoses.  The  Am,  Rev.  Resn.  Dis.  8it: 
507-513,  Oct.  1961. 

Emmons,  C.  W,  and  Piggott,  W.  R.  Bioassay  of  the  Antifungal  Agent 
X-5079C  in  ServDTi  of  Patients.  The  Am.  Rev.  Resp.  Dis.  8ils53l-537s 
Oct.  1961. 

Utz,  John  P.,  Andriole,  Vincent  T.  and  Emmons,  C.  W.  Chemotherapeutic 
Activity  of  X-5079C  in  Systemic  Mycoses  of  Man,  The  Am.  Rev,  Resp.  Dis. 
8Ii:5lli-528,  Oct.  1961. 


Honors  and  Awards  relating  to  this  project: 


Appointed  to  VfflO  Expert  Advisory  Panel  on  Parasitic  Diseases  for  a  term 
of  5  years. 

Apnointed  on  Scientific  Advisory  Committee,  Institute  of  Microbiology, 
Rutgers  -  The  State  University,  New  Brunswick,  N,  J.  for  a  term  of  three 
years. 

Member  of  Committee  on  National  Index  of  Fungus  Cultures,  Quartermaster 
Research  and  Development,  National  Academy  -  Research  Council,  Natick, 
Massachusetts,  for  a  tena  expixT.ng  June,  1963. 

Special  Lecturer  on  Medical  Mycology,  G,  VJ,  University,  Fiscal  Year  be- 
ginning August  I960. 
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PHS  »  NIH         Serial  No,  NIAID-76-G 
Individual  Project  Report   i,  infectious  Diseases 
Calendar  Year  1961      2.  Medical  Mycology 

3»  Bethesda,  Maryland 


C»  Project  Title:  Identification  and  study  of  new  and  unusual 
fungi  from  mycoses. 


Princinal  Investigator;  Chester  W,  Emmons 


Other  Investigators?  Charles  H,  Bridges,  Agricultural  and 
Mechanical  College,  Texas. 

Cooperating  Units:  Department  of  Agriculture,  Agricultural 
College  of  Texas  and  many  hospitals, 
diagnostic  laboratories  and  individual 
physicians. 

Man  Years  (calendar  year  1961); 
Totals  9/12 

Professional:      3/12 
Other:  6/12 

Project  Descriptions 

Objectives? 

To  study  nev7  and  poorly  known  mycoses  and  their  etiologic  agents;  to 
test  the  virulence  of  unusual  strains  of  pathogenic  fungi  and  to  investi- 
gate the  geographic  distribution  of  mycoses;  to  support  and  encourage 
medical  mycology  in  laboratories  in  the  United  States  and  abroad  where 
trained  services  in  mycology  are  lacking  or  deficient. 

Methods  Employed; 

Routine  methods  of  fungus  identification,  adaptation  of  such  methods  ^en 
necessary,  tests  of  pathogenicity  and  virulence  in  experimentally  infected 
animals e 

Major  Findings; 

A  new  mycosis  causing  nasal  granulomas  in  horses  caused  by  Entomophthora 
cpronata  has  been  described  and  a  paper  submitted  for  publicatione 
Studies  of  fungi  causing  nasal  granulomas  in  cattle  are  also  under  study® 
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Studies  of  Hyphonsycosis  and  of  unusual  types  of  Mycetoma  and  chromoblas- 
tomycosis  are  under  study. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  number,  frequency  and  geogra-ohic  distribution  of  mycoses  are  imper- 
fectly known.  This  project  has  contributed  significantly  to  elucidating 
some  of  the  problems  involved  and  demonstrating  new  mycoses. 


Proposed  Course  of  Project; 

Project  '.■ri.ll  be  continued  indefinitely. 

Part  B  Included;  Yes 
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1.  Infectious  Diseases 

2.  Medical  Mycology 

3.  Bethesda,  Maryland 


Part  Bs  Honors^  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project: 

Bridges,  Charles  H,  and  BTimons,  Chester  W,  A  Phycomycosis  of  Horses 
Caused  by  H:/Dhomyce5  destruens.  J.A.V.M.A,  138:579-589,  June  1,  1961, 

Emmons,  Chester  W.  and  Bridges,  Charles  H,  Entomophthora  corona ta,  the 
etiologic  agent  of  a  phycomycosis  of  horses,  Mycologia.  (In  press). 

Bridges,  Charles  H.,  Romane,  lifilliam  H.  and  Emnons,  Chester  W.  A  Phyco- 
mycosis of  Horses  caused  by  Entomophthora  coronata.  J,  Amer.  Vet.  Med, 
Assoc.  (In  press). 


Honors  and  Awards  relating  to  this  project: 


None 


Part  A, 


PHS  -  NTH  Serial  No.     NIAID-78-A 

Individual  Project  Report  1.     Infectious  Diseases 

Calendar  Year  1961  2.     Medical  Mycology 

3«  Bethesda,  Maryland 


A,  Project  Title:  Biochemistry  and  Physiology  of  Pathogenic 
Fimgi.  (in  vitro  studies  of  the  action  of 
antifungal  agent  on  pathogenic  fungi). 


Principal  Investigator:  George  W.  Lones 

Other  Investigators:     None 

Cooperating  Units:      None 

Kan  Years  (calendar  year  1961): 
Total:        1  I4/I2 
Professional:    8/12 
Other;         8/12 

Project  Description: 

Objectives: 

To  investif^ste  the  quantitative  relationships  of  antifungal  drugs  with 
resnect  to  fungicidal  and  fungistatic  action;  to  study  certain  physical 
and  chemical  factors  influencing  this  action;  to  study  the  effects  of 
these  drugs  on  certain  metabolic  activities  of  fungi;  to  study  the  emer- 
gence of  strains  resistant  to  these  drugs;  and  ultimately  to  understand 
the  mechanism  of  action  of  certain  of  the  antifungal  antibiotics. 

Methods  Employed; 

Examination  of  the  properties  of  the  new  antibiotic,  X-5079C,  has  contin- 
ued. Conventional  methods  are  used  for  determining  the  quantitative  re- 
lationships of  groirth  of  Histonlasma  cansulatum  and  Blastomyces  derma titi- 
dis  in  the  presence  of  varying  concentrations  of  the  antibiotic  in  suit- 
able media  under  a  variety  of  conditions.  The  effect  of  amino  acids, 
grovjth  factors,  inorganic  salts  and  other  supplements  on  the  activity  of 
the  antibiotic  in  a  defined  medium  are  studied.  Convential  methods  are 
used  for  the  study  of  the  effect  of  the  antibiotic  on  respiration  and 
assimilation  of  H.  capsulatum  in  the  Warburg  apparatus*  Chemical  methods 
are  used  to  determine  the  effect  of  the  antibiotic  on  synthesis  of  cellu" 
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lar  substances  in  H«  capsulatum. 

Major  Findings g 

Several  strains  of  Blastonyces  derma titidis  tested  in  the  yeast  fonn 
have  been  foiind  to  be  more   sensitive  to  X-^079C  than  H.  cansulatm.     As 
in  H,  capsulatuin  the  mycelial  form  is  less  sensitive  than  the  yeast  form. 
Respiration  of  H,  capsulatum  and  assimilation  of  ammonia  by  this  organism 
are  not  inhibited  by  antibiotic  X-5'079C,     Synthesis  of  nucleic  acids, 
particularly  deojrjmucleic  acid,  is  inhibited  by  the  antibiotic  to  a 
greater  extent  than  synthesis  of  cell  protein.     To  a  certain  degree,  anti- 
biotic X-5079C  activity,   in  a  defined  medium  can  be  neutralized  by  the 
addition  of  iron. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

The  need  for  new  and  more  effective  therapeutic  agents  for  treatment  of 
the  systemic  mycoses  continues. 

Antibiotic  X-5079C  has  demonstrated  impressive  therapeutic  effect  in  ex- 
perimental mycoses  in  animals  and  encouraging  results  have  been  obtained 
in  humans.     The  continued  study  of  this  and  other  antifungal  agents  is 
essentiale 

Proposed  Course  of  Projects 

It  is  planned  to  continue   these  studies.     In  view  of  the  apparent  effect 
of  X-5079C  on  nucleic  acid  synthesis,   the  effect  of  nncleic  acid- 
prec".rsors  on  antibiotic  activity  is  being  examined.     The  mode  of  action 
of  iron  in  reversing  antibiotic  activity  warrants  additional  study.     At- 
tempts will  be  made  to  define  more  precisely  the  point  of  attack  of 
antibiotic  X-5079C  on  the  metabolism  of  the   fungus  cell. 


Part  B  Included:  Yes 
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Individual  Project  Report     1.  Infectious  Diseases 
Calendar  Year  I96I        2.  Medical  Ecology 
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Part  B.  Honors y  Awards^  and  Publications. 
Publications  other  than  abstracts  from  this  project: 


Lones,  G.  W.  and  Peacock,  Carl  L.  Effect  of  the  Antifungal  Agent 
X-5079C  on  the  Growth  of  Histoplasma  capsulatum  in  vitro.  Am.  Rev. 
Resp.  Dis.  84:529-533,  1961. 


Honors  and  Awards  relating  to  this  project: 
None. 


Part  A. 
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B.  Project  Title:  Studies  on  the  physiology  of  Coccidioides 

immitis. 


Principal  Investigator:  George  W.  Lones 

Other  Investigator:     None 

Cooperating  Units:      None 

Man  Years  (calendar  year  196l): 
Total:  1  V12 

Professional:       4/12 
Other:  1 

Project  Description: 

Objectives; 

The  biochemistry  and  metabolism  of  this  dimorphic  pathogen  have  been 
little  studied.   It  is  the  purpose  of  this  project  to  obtain  informa- 
tion on  the  metabolic  characteristics  of  this  microorganism,  and  in 
particular  to  discover  metabolic  differences  in  the  two  forms. 

Methods  Bnployed: 

Shaice  culture  techniques  are  employed  to  produce  the  parasitic  and 
saprophytic  morphologic  modifications  of  C.  immitis  in  sizeable  quan- 
tities for  examination  by  standard  chemical  and  biochemical  techniques. 

Major  Findings; 

Two  strains  of  C.  immitis  have  been  maintained  in  the  spherule  form. 
It  has  been  found  that  both  strains  are  capable  of  rapid  growth  in 
the  mycelial  form  with  mannitol  as  a  carbon  source.  However,  the 
spherules  of  these  strains  appear  to  be  incapable  of  growth  on  manni- 
tol, nor  does  mannitol  appear  to  be  oxidized  by  resting  cells.  Tliis 
is  the  first  absolute  nutritional  difference  that  has  been  fovind  for 
the  two  forms  of  this  fungus.  Resting  cells  and  cell-free  extracts 
of  mycelial  forai  of  the  fungus  have  been  prepared  which  are  capable 
of  oxidizing  mannitol. 
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Significance  to  "bio-medical  research  and  the  program  of  the  Institute; 

Progressive  coccidioidomycosis  is  a  disease  with  a  high  mortality.  A 
better  knowledge  of  the  causative  agent  may  favorably  influence  our 
diagnosis,  prevention  and  treatment  of  the  infection. 

Proposed  Course  of  Project; 

Examination  of  the  metabolism  of  the  two  morphological  forms  of  the 
fungus  TiTlll  be  e>rtended.  It  is  hoped  that  an  improved  method  of  dis- 
rupting the  mycelial  cells  will  enable  the  preparation  of  extracts 
of  greater  enzymatic  activity.  Comparison  of  extracts  of  mycelium 
and  spherules  will  be  made  to  attempt  to  define  the  enzymatic  basis 
for  the  difference  in  behavior  with  respect  to  mannltol. 


Part  B  not  Included. 
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Part  A. 

A.  Project  Title:  Immunity  Studies  with  Pathogenic  Fungi. 

Principal  Investigator:  H.  F.  Hasenclever 

Other  Investigators:   None 

Cooperating  Units:     None 


Man  Years  (calendar  year  I96I); 
Total:  V12 

Professional:    l/l2 
Others  3/12 

Project  Description; 

Objectives; 

To  learn  nore  sbout  Limunitv  to  fungus  diseases.  Initially  this  investi- 
gation was  conducted  I'ri.th  coccidioidoraycosis  but  has  nov;  been  broadened 
to  include  diseases  by  other  pathogenic  fungi.   Studies  on  cross  immunity 
with  various  mj'-cotic  pathogens  are  in  progress. 

Methods  Employed; 

Mice  are  immunized  by  injecting  either  sublethal  doses  of  viable  fungi 
or  with  nonviable  fungal  preparations.  Follo^idng  the  immunization  period 
the  immunized  and  control  mice  are  challenged  vath  viable  homologous  or 
heterologous  fungi.   The  animals  are  observed  daily  and  the  deaths 
recorded. 

Major  Findings; 

The  results  indicate  that  mice  immunized  ;-ri.th  nonviable  preparations  of 
Coccidioides  immitis  spher^jles  are  more  resistant  to  subsequent  challenge 
ijith  C.  immitiSe  Mice  given  sublethal  doses  of  Candida  albicans  cells 
are  more  resistant  to  C.  albicans  challenge  than  controls.  Mice  that  have 

Part  B  included. 
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received  nonviable  C«  iimnitis  preparation  are  somewhat  more  resistant 
than  controls  when  "challenged  with  C,  albicans. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

These  studies  have  contributed  to  basic  and  fundamental  information  about 
required  resistance  to  some  of  the  pathogenic  fungi* 

Proposed  Course  of  Project;  « 

This  project  is  to  be  continued. 


PHS  "  NIH         Serial  No.  NIAID-79-A 
Individiaal  Project  Report    1.  Infectious  Diseases 
Calendar  Year  1961      2,  Medical  Mycology 

3«  Bethesda,  Maryland 


Part  B»  Honors^  Awards,  and  Publications. 


Publications  other  than  abstracts  from  this  project; 


None 


Honors  and  Awards  relating  to  this  Project; 

Presentation  of  a  lecture  on  "Studies  on  Immunity  to  Coccidioidomycosis" 
at  the  Eleventh  Annual  Southwestern  Conference  on  Diseases  in  Nature 
Transmissible  to  Man. 


"I  I 


Part  A, 
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3e  Bethesda,  Maryland 


B,  Project  Title:  Effect  of  Physiological  alteration  on  the 
Pathogenesis  of  Yeast  Infections. 


Principal  Investigator:  H.  F,  Hasenclever 

Other  Investigators:  Vincent  T,  Andriole 

Cooperating  Units:   Laboratory  of  Clinical  Investigations 

Man  Years:  (calendar  year  1961) 
Total:  9/12 

Professional:     5/l2 
Other:  li/l2 

Project  Description: 

Objectives; 

To  study  the  effect  of  alloxan  diabetus.  X-ray  irradiation  and  cortisone 
on  mice  infected  id-th  various   species  of  Candida  or  Torulopsis  glabrata. 

Methods  Employed; 

Lethality  studies  vrith  Candida  albicans,  C»   guilliemondii,  C.  narapsilo- 
sis  and  _C.  tropicalis  have  been  completed  using  alloxan  diabetic  and 
X-ray  irradiated  mice.  Growth  rates  in  vivo  of  C.  albicans  and  C,  trop- 
icalis have  been  determned  in  nice  altered  by  these  methods.   The  rate 
of  growth  of  Tor^alopsis  glabrata  in  vivo  has  been  observed  in  mice  with 
alloxan  diabetus.  X-ray  irradiation  and  by  cortisone  treatment. 

Major  Findings: 

These  studies  indicate  that  the  susceptibility  of  mice  to  the  species  of 
Candida  investigated  is  increased  by  alloxan  diabetus  and  X-ray  irradia- 
tion. The  susceptibility  of  mice  to  T.  glabrata  is  increased  by  alloxan 
diabetusj  X-ray  irradiation  and  corti°sone  treatment* 

Part  B  includeds 

:.G5 
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Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Ihese   studies  have  contributed  to  basic  and  fundamental  information  about 
resistance  to  pathogenic  fungi. 

Proposed  Course  of  Project; 

'Phis  project  \-all  be  incorporated  into  another  more  extensive  study  per- 
taining to  specific  and  nonspecific  resistance  to  pathogenic  fungi. 


Part  B  Included:     Yes 
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Part  B,  Honors,  Awards,  and  Publications. 
Publications  other  than  abstracts  from  this  project: 


Andriole,  V.  T.  and  Hasenclever,  H.  F,  Factors  Influencing  experimental 
fungus  diseases.  I,  Alloxan  diabetus.  Pact.  Proc.  1960, 

Andriole,  V.  T.  and  Hasenclever,  H,  F,  Alloxan  diabetus  and  candidiasis 
in  mice.  J.  Exper.  Med.   (submitted  for  publication). 


Honors  and  Avrards  relating  to  this  Project; 
None 
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Calendar  Year  I96I        2.  Medical  %TCology 

3«   Bethesda,  Maryland 
Part  A. 

C.  Project  Title:  Antigenic  Studies  on  Candida. 

Principal  Investigator:  H.  F.  Hacenclever 

Other  Investigators:     None 

Cooperating  Units:       None 

Man  Years  (calendar  year  I961): 
Tota].:  ^1/12 

Professional:     2/l2 
Other:  2/l2 

Project  Description: 

Objectives: 

To  learn  more  atout  the  antigenic  interrelationships  of  some  of  the 
provisional  pathogens  with  particular  emnhasis  upon  the  genus  Candida. 
To  determine  the  percentage  of  Candida  albicans  isolates  from  clinical 
materia].s  that  fall  into  antigenic  Gi-oup  A  or  Group  B  and  to  see  if 
there  is  an;^''  correlation  of  these  groups  with   isolation  from  an  ana- 
tomical site. 

Methods  Eniployed; 

Antiscra  to  the  desired  species  and  strains  of  Candida  are  prepared 
in  rabbits.   Homologously  and  heterologously  adsorbed  antisera  are 
utilized  to  shov;  antigenic  similarities  or  dissimilarities  that  exist 
v/ithin  or  between  species.   Tiibe  agglutination  reactions  have  been 
used  predominantly.  All  C.  albicans  isolates  from  the  clinical  micro- 
biology laboratory  nxe  being  screened  as  to  antigenic  group.   Collec- 
tions of  these  isolations  are  to  be  made  for  1  year.  Thus  far  over 
'4OO  strains  have  been  studied,  Tlae  identity  of  all  isolates  is  con- 
firmed in  this  laboratory. 

Major  findings: 

Tliese  studies  have  shown  that  two  antigenic  groups  are  present  in 
the  species  C.  albicans.   One  of  these  groups  is  antigenically  simi- 
lar to  C.  tropicalis,  while  the  other  is  identical  to  C.  stellatoidea. 

Part  B  included. 
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C.  alMcans  Group  A  and  Group  B  are  identical  with  respect  to  morph- 
ology,   biochemistry,  and  animal  pathogenicity. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute: 

These  studies  have  contributed  basic  information  about  some  of  the 
antigenic  relations  of  the  yeast-like  fungi. 

Proposed  Course  of  Project; 

To  be  continued  but  ^d-th  emphasis  upon  the  separation  of  soluble 
group  A  and  B  antigens  and  the  clinical  relationship  of  C.  albicans 
Group  A  and  B. 


Part  B  Included:  Yes 


J-'vO 


PHS  -  lOH  Serial  No.  NIAID-79-C 

Individual  Project  Report      1.   Infectious  Diseases 
Calendar  Year  I96I        2.  Medical  I^ology 

3.  Bethesda,  Maryland 

Part  B.  Honors,  Awards,  and  Publications, 

Publications  other  than  abstracts  from  this  project: 

Hasenclever,  H.  F.  and  Mitchell,  William  0.  Antigenic  Studies  \fith 
Candida.   I.   Observation  of  TVo  Antigenic  Groups  in  Candida  albicans. 
J.  Eacteriol.  82,  57O,  I961. 

Hasenclever,  H.  F. ,  Mitchell,  William  0.,  and  Lowe,  J.  Antigenic 
Studies  with  Candida.   II.  Antigenic  relation  of  Candida  albicans 
Group  A  and  Group  B  to  Candida  stellatoidea  and  Candida  tropicalis. 
J.  Bacteriol.  82,  5Jk,   196I. 

Hasenclever,  H.  F.  and  Mitchell,  William  0.  Antigenic  Studies  with 
Candida.  III.  Comparative  pathogenicity  of  Candida  albicans  Group 
A,  Group  B  and  Candida  stellatoidea.  J.  Bacteriol.  82,  578,  196I. 

Hasenclever,  H.  F.  and  I-Lltchell,  V/illiani  0.  Antigenic  studies  of 
Candida  albicans.  Bact.  Proc.  I96I. 


Honors  and  Awards  relating  to  this  Project: 

Presentation  of  a  lecture  entitled:   "Pathogenicity  of  Candida  albicans . 
Antigenic  Groups  A  and  B.  "  Round  ta,ble  mechanisms  of  Fungal  Pathogen- 
icity, 1961,  at  the  annual  meeting  of  the  American  Society  for  Micro- 
biology. 

Presentation  of  a  lecture  entitled:   "Tlie  Prevalence  of  Histoplasmo- 
sis in  Eastern  United  States",  at  the  Potomac  Cliapter,  American 
College  of  Chest  Ploj^-sicians,  rjinual  meeting,  October,  I96I. 
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Part  A. 


D.  Antigenic  Studies  on  Cryptococcus. 


Principal  Investigator:  John  Bennett 


Other  Investigators; 


H.  F.  Has enc lever 


Cooperating  Units:  Laboratory  of  Clinical  Investigations. 


Man  Years  (calendar  year  I961): 


Total: 

9/12 

Professional: 

7/12 

Other: 

2/12 

Project  Description: 

Objectives: 

To  study  the  varied  imnunologic  responses  to  naturally  occurring  sys- 
temic fungal  diseases  in  man  and  experimentally  induced  infections  in 
animals,  and  to  apply  these  findings  to  the  diagnosis  and  prognosis 
in  patients. 

Methods  Brrployed: 

Snmples  of  serum  and  spinal  fluid  obtained  before,  during,  and  after 
specific  treatment  for  various  mycoses,  particularly  cryptococcosis, 
are  being  examined  for: 

A.  antibodies,  by  means  of 

1.  complement  fixation  tests 

2.  immunofluorescense 

3.  blocking  techniques 
h.     agglutination 

B.  antigens  by  means  of 

1.  complement  fixation 

2.  precipitation 


Part  B  not  included. 
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Delayed  hypersensitivity  to  antigenic  fractions  of  C.  neoformans  is 
■being  studied  in  animals  prior  to  patient  trial.  The  clinical  material 
for  these  studies  was  obtained  from  25  patients  \rLth   cryptococcosis, 
plus  control  specimens. 


An  anticryptococcal  rabbit  serum  of  great  potency  has  made  possible 
the  demonstration  of  cryptococcal  polysaccharides  in  body  fluids  at 
concentrations  down  to  1-5  i^cg.per  ml.  These  polysaccharides  seem 
to  appear  in  spinal  fluid  ana  blood  of  patients  T-d-th  extensive  disease. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

Tlie  above  tests  should  prove  valuable  in  the  prognosis  and/or  diagnosis 
of  cryptococcal  disease.  They  may  add  to  ovar   understanding  of  host 
response  to  deep  mycoses. 

Proposed  Course  of  the  Project; 

This  project  will  be  continued.  ,  .... 
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Part  A. 

E.  Project  Title:  Studies  on  the  To>dLcity  of  Candida  albicans. 

Principal  Investigator:  H.  F.  Hasenclever 

Other  Investigators:     None 

Cooperating  Units:      None  -    '    , 

Man  Years  (calendar  year  I961): 
Total:  9/12 

Professional:     3/l2 
Other:  6/l2 

Project  Description: 

Objectives; 

To  study  the  toxic  reactions  of  Candida  albicans  for  mice  and  the 
acGuisition  of  specific  and  nonspecific  tolerance  to  these  toxic  sub- 
stances. 

Methods  Brrployed: 

The  lethal  manifestations  of  C.  albicans  are  demonstrated  when  mice 
are  injected  intravenously  with  10  million  yeast  cells.  Death  fol- 
lows four  to  12  hours  after  injection.   C.  albicans  cells  are  cul- 
tured in  glucose  neopeptone  broth  for  ^8-72  hours  and  collected  and 
washed  before  injection. 

Major  Findings: 

Mice  that  have  been  infected  with  C.  albicans  intraperitoneally  (a 
route  of  inoculation  to  wlaich  mice  are  quite  resistant)  6  days  before 
intravenous  challenge  sizrvive  3-6  times  as  long  as  the  control  animals. 
Mice  infected  \-rith   a  sublethal  dose  of  Coccidioides  immitis,  or  mice 
injected  \rith   nonviable  C.  Immitis,  or  Salmonella  lipopoly s ac char i des 
are  tolerant  to  the  tojcicity  of  C.  albicans.   Sublethal  infections 
ATith  C.  stellatoidea  and  to  a  lesser  extent  C.  guilllermondii , 
C.  tropic alls,  C.  parapsilosis,  and  Torulopsis  glabrata  also  protect. 


Serial  No.  NIAID-79-E 

Infections  with  other  species  of  pathogenic  fUngi  protect  in  varying 
degrees,  Itoile  tolerance  or  protection  against  the  toxic  manifesta- 
tions of  C.  albicans  can  be  observed,  the  mice  still  die  of  infec- 
tion.  Immune  serum  does  not  give  protection.  Large  n\imbers  of  non- 
viable C.  albicans  cells  give  some  protection. 

Significance  to  bio-medical  research  and  the  program  of  the  Institute; 

These  studies  indicate  the  importance  of  nonspecific  resistance  to  the 
toxic  manifestations  of  candidiasis  in  mice  and  contribute  to  the 
laio^'j'ledge  of  host-parasite  relationships  vn.th  pathogenic  fungi. 

Proposed  Course  of  Project; 

To  be  continued  with  emphasis  upon  nonspecific  resistance  to  chronic 
fungus  infections. 


Part  B  not  included. 
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3.  Bethesda,  Maryland 


Part  A. 


F.  Project  Title:  Role  of  the  Reticulo-Endothelial  System  in 
inanunity  against  Pathogenic  Fungi. 


Principal  Investigator:   Donald  F.  Summers 
Other  Investigators:     H.  F.  Hasenclever 
Cooperating  Units:       None 
Man  Years:   (calendar  year  I961): 


Total: 

7/12 

Professional: 

6/12 

Other: 

1/12 

Project  Description: 

Objectives: 

To  studj'-  the  role  of  the  reticulo-endothelial  system  in  acquired  re- 
sistance in  laboratory  animals  against  various  pathogenic  fungi. 

Methods  Employed; 

I'lice  are  injected  intra-peritoneally  vath  live  Candida  albicans  cells 
or  intra-venously  •'.■ri.th  fonnalin-killed  Candida.  After  several  days 
the  animals  are  sacrificed,  and  peritoneal  macrophages  are  collected 
from  normal  and  immunized  mice.  The  macrophages  are  maintained  during 
the  e:cperiments  in  monolayer  flasks.  The  flasks  are  infected  with 
Candida,  and  groi-rth  is  follo-..-ed  microscopically  and  by  plate  counts 
for  a  twenty-four  hour  period. 

Major  Findings: 

Early  results  suggest  that  "irrame"  macrophages  suppress  the  growth  of 
Candida  to  a  greater  extent  than  do  normal  macrophages. 


Part  B  not  included. 
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Significance  to  Bio-medical  Research; 

By  utilizing  the  above  in  vitro  techniques  to  study  the  reticulo- 
endothelial system,  we  hope  to  define  the  role  played  by  this  system 
in  iraraunity  against  fungus  infections. 

Proposed  Course  of  Project; 

We  intend  to  broaden  the  study  to  include  other  mycotic  pathogens  and 
reticulo- endothelial  stimulants  and  depressants,  i.e.,  endotoxins, 
steroids,  etc.  to  gain  kncjledge  concerning  the  contributions  of  spec- 
ific and/or  non-specific  resistance  to  fungus  infections. 
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fected Animal  Cell  Cultures  ..............    19 
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85  -  Replication  of  Viruses .   24 
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thesis .../.,....,......., 28 
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86-A  -  Characterization  of  Mitochondria  .........    35 
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and  Liver  Mitochondria  ...................    41 
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Cloudman  S91,  Mouse  Melanoma  and  of  Mouse 
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87  -  The  Mechanism  of  Production  of  Poliovirus 

in  Cultured  Mammalian  Cells 45 

88  -  Mechanism  of  Drug  Resistance  in  Cultured 

Mammalian  Cells 48 

89  -  Kinetics  and  Sites  of  Coxsackie  Virus 

Multiplication  ...........................  51 

89-A  -  Virus  Structure 54 

89-B  -Methods  for  Study  of  Nucleic  Acid  Struc- 
ture  o.  56 
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Office  of  Chief 

Laboratory  of  Biology  of  Viruses 
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Two  major  changes  in  the  Laboratory  of  Biology  of  Viruses  during 
1961  have  resulted  in  an  expansion  of  its  activities.  Between  July  and 
September,  all  units  of  our  original  laboratory  were  moved  from  their 
scattered  locations  in  Building  7  to  be  together  on  one  floor  in  Building  l 
Unfortunately,  the  move  was  to  the  third  floor  of  Building  5  which  had 
already  been  renovated  to  meet  the  specifications  of  the  Laboratory  of 
Immunology.   Therefore,  our  program's  activities  had  to  be  fitted  into 
facilities  planned  for  quite  a  different  kind  of  research.  This  has  made 
further  renovations  necessary,  and  to  date  none  of  these  have  been 
accomplished. 

The  second  major  change  involved  the  transfer  to  LBV  of  the 
remainder  of  the  Laboratory  of  Cell  Biology  after  the  retirement  of 
Dr.  Harry  Eagle«  With  the  exception  of  the  loss  of  several  positions 
and  three  laboratory  modules,  Dr,  Eagle's  whole  laboratory  was  consoli- 
dated into  LBV  and  continues  to  function  in  Building  10.  This  poses  a 
problem  of  LBV  operations  being  physically  separated  between  two  build- 
ings and  necessitates  the  continuation  of  two  offices  for  the  laboratory. 
The  group  in  Building  10  has  been  organized  into  a  Cell  Biology  Section 
with  Dr.  Norman  Salzman  as  section  chief  responsible  for  scientific 
program.  Dr.  Leon  Levintow,  also  a  member  of  this  Section,  has  been  made 
assistant  laboratory  chief  and  is  responsible  for  administrative  operation 
of  the  laboratories  in  Building  10.  Mr.  Zadai  and  his  staff  give  adminis- 
trative service  to  both  the  Building  5  snd   Building  10  operations,  but 
the  person  previously  responsible  for  administration  in  Dr.  Eagle's 
office  continues  in  the  same  capacity  for  the  Cell  Biology  Section  and 
works  through  Mr,  Zadai 's  office. 

As  the  result  of  these  changes  there  has  been  a  reduction  in  the 
program  in  Building  10  from  what  it  was  under  Dr.  Eagle.  One  major 
project,  Dr,  Eagle's  own  cell  metabolism  studies,  was  completely  elimi- 
nated. Two  minor  studies  on  poliovirus  protein  and  in-born  metabolic 
defects  were  curtailed  due  to  loss  of  the  professional  personnel  responsi- 
ble for  them,  but  an  attempt  is  being  made  to  have  the  studies  continue 
by  adding  them  on  to  the  remaining  intact  programs.  Three  new  young 
scientists  have  been  added  as  temporary  staff  members  in  this  Section. 
One,  a  biochemist  from  England,  is  here  for  one  year  as  a  Visiting  Fellow, 
and  the  other  two  medical  officers  are  here  for  two  years  military  duty 
as  a  research  associate  and  as  a  staff  member.  All  three  of  these  new 
people  have  been  integrated  into  previously  existing  projects,. 
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The  program  in  Building  5  has  been  increased  "by  the  addition  of  two 
new  projects  and  new  personnel  into  already  existing  programs.   Two  visit- 
ing scientists,  DrSo  TalK;emori  and  Nomura,  from  the  National  Institute  of 
Health  in  Tokyo,  Japan,  arrived  in  September  and  have  been  set  up  as  a 
separate  project,  working  in  the  field  of  virus  genetics.  Dr.  Samuel  Baron 
who  had  just  completed  a  year's  work  in  the  laboratory  of  Dr,  Isaacs  at 
the  National  Institute  for  Medical  Research  in  London,  England,  was  added 
to  our  staff  and  is  now  responsible  for  a  program  on  non-specific  factors 
involved  in  recovery  from  virus  infection  with  major  emphasis  on  the 
substance,  interferon.  Dr,  Arthur  Malmon,  a  biophysicist,  has  been  added 
to  the  staff  of  our  Biophysical  Unit,  and  Dr.  Harvey  Liebhaber,  a  research 
associate  until  July,  was  appointed  as  a  permanent  staff  member  to  work 
with  Dr.  Takemoto  on  virus  and  cell  inhibitors.   A  central  tissue  culture 
production  unit  has  been  established  and  is  now  supplying  cell  cultures  to 
all  the  projects  located  in  Building  5°  A  central  tissue  culture  glass- 
ware washing  unit  has  also  been  instituted. 

Investigations  of  relationships  between  the  virus  and  its  host 
cell  have  continued  to  be  the  greatest'  effort  of  the  laboratory.  Four 
different  units  are  working  in  this  important  general  area,  attempting  to 
define  the  biochemical  events,  their  sequence,  site  and  inter-relationships. 
These  studies  represent  both  basic  and  practically  oriented  research.  The 
basic  and  more  direct  goal  is  to  determine  the  mechanism  of  protein  and 
nucleic  acid  syntheses  in  the  normal  cell,  the  virus  being  used  only  as  a 
self -replicating  identifiable  biochemical  macromolecule.  The  other  more 
remote  goal  is  the  development  of  knowledge  concerning  virus  invasion  and 
multiplication  which  might  give  a  lead  as  to  a  logical  point  of  attack  in 
chemotherapy  of  virus  diseases.  The  past  year's  work  has  been  productive 
in  this  area.  Studies  on  poliovirus  in  HeLa  cells  have  shown  that  viral 
protein  and  RNA  syntheses  are  closely  coordinated  in  time  and  increase 
only  a  short  time  before  whole  infectious  virus  can  be  demonstrated.  By 
the  use  of  inhibitors  there  is  evidence  that  the  synthesis  of  viral  RMA 
may  be  at  least  partially  dependent  upon  protein  synthesis.  Viral  protein 
antigens  appear  in  both  the  nucleus  and  cytoplasm,  but  evidence  is  lack- 
ing as  to  whether  this  is  the  result  of  synthesis  in  both  areas  or 
migration  after  synthesis.  Studies  on  vaccinia  virus — a  DNA  virus--suggest 
that  the  synthesis  of  viral  DNA  and  viral  protein  are  dissociated,  V7ork 
with  Coxsackie  virus--a  RWA  virus--shows  precursor  viral  RNA  present  in  the 
nucleus  early  after  infection,  declining  by  3  hours  and  again  increasing 
at  6  hours.  Viral  RWA  in  the  cytoplasm  decreases  ixntil  2  hours,  then  rises 
continuously  to  eventual  high  levels. 

Three  units  have  carried  out  studies  on  chemical  and  physical 
structure  of  virus  as  such.  The  protein  coat  of  poliovirus  has  been 
isolated  and  found  to  contain  no  free  N- terminal  amino  acid  residues.  The 
subiinit  of  this  protein  appears  to  have  a  higher  molecular  weight  than  the 
predicted  20,000.  A  base  analogue— 5  fluorouracil--has  been  successfully 
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incorporated  into  the  RNA  of  poliovirus  to  the  extent  of  replacing  3O70  of 
the  normal  uracil,  but  with  retention  of  biological  properties  of  the  virus. 
This  "abnormal"  virus  continues  to  have  all  the  properties  of  the  parent 
normal  virus  as  far  as  infectivity  and  host  range  susceptibility,   Coxsackie 
virus  has  been  shoi'm  ty  electron  micrographs  of  purified  vir^os  to  have  an 
outer  envelope  and  a  dense  inner  core. 

An  important  practical  contribution  to  virus  research  technology 
has  been  made  by  the  group  studying  virus  Inhibitors.  The  previously 
demonstrated  inhibitor  of  plaque  formation  by  certain  genotypes  of  certain 
viruses  has  been  identified  as  a  sulfated  polygalactose.  Two  different 
practical  methods  for  its  removal  from  agar  have  been  developed  as  well 
as  materials  fo\ind  which  can  neutralize  the  inhibitor.  This  has  made  it 
possible  to  obtain  plaques  with  strains  of  ECHO  viruses,  myxoviruses. 
Arbor  viruses,  adenoviruses  and  rabies  virus,  all  of  which  produced  no 
plaques  by  standard  methods.   This  approach  has  now  been  taken  up  by  a 
number  of  basic  virologists  and  a  commercial  company  is  interested  in 
using  methods  developed  here  for  producing  inhibitor-free  agar. 

A  study  of  the  mechanism  of  oncogenesis  by  polyoma  virus  has 
developed  evidence  that  when  the  virus  transforms  normal  cells  to  tumor 
cells  it  changes  the  genome  of  the  cell  in  such  a  way  that  a  new  "foreign" 
cell  antigen  appears.  This  "foreign"  antigen  is  rejected  by  the  immuno- 
logically competent  adult  animal  and  tumor  development  is  suppressed, 
whereas  the  suckling  animal  being  immunologically  tolerant  cannot  reject 
the  new  antigen  and  tumors  develop.  This  demonstrates  two  important 
phenomena:  l)  the  interaction  of  a  virus  with  a  mammalian  cell  can  induce 
a  genetically  stable  change  in  the  antigenic  components  of  the  cell,  and 
2)  immunological  competence  may  be  the  limiting  factor  in  the  progressive 
development  of  a  tumor  after  transformation  has  occurred. 

Important  contributions  have  been  made  in  the  general  area  of 
normal  cell  metabolism  unrelated  to  virus  infection.   In  the  application 
of  the  finding  made  last  year  that  tetracycline  antibiotics  localized 
specifically  on  mitochondria  and  can  be  demonstrated  by  fluorescent 
microscopy,  it  has  been  found  that  melanin  granules  in  melanoma  tumors 
act  like  mitochondria  thus  adding  another  bit  of  evidence  for  the  mito- 
chondrial nature  of  these  granules.  The  development  of  a  mutant  line  of 
HeLa  cells  resistant  to  the  toxic  effects  of  a  glucose  analogize  has  led  to 
the  demonstration  that  this  drug  resistance  is  due  to  the  presence  of  an 
inhibitor  of  hexose  phosphorylation.  This  inhibitor  may  be  related  to 
alkaline  phosphatase  since  the  latter  is  8  to  10-fold  higher  in  the 
resistant  cells.  Studies  using  a  DNA  inhibitor  in  HeLa  cells  have 
produced  evidence  that  synthesis  of  protein  and  RWA  in  the  nucleus  is 
DNA- dependent,  whereas  their  synthesis  in  the  cytoplasm  is  not.  In  a 
continuation  of  studies  on  inborn  metabolic  defects,  initiated  by  another 
investigator  under  Dr.  Eagle,  current  studies  of  cell  cultures  from  gout 


Summary  Statement--LBV/NIAn)   (Cont.) 


patients   show  these   cells   to  produce   and  release   large   quantities   of 
ptirines  compared  to  normal  cells. 

New  areas  of  investigation  initiated  late   in  the  year  include  the 
genetics  of  viruses  and  cells   in  tissue  culture  systems  and  the  study  of 
the  mechanism  of  recovery  from  virus   infection  with  special  emphasis  on 
interferon. 
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Part  A. 

Project  Ti-le:     Mechanism  of  oncogenic   activity  of  tijmor  viruses 

Principal  Investigator:      Er.   Karl  Hal^el 

Other   Investigators:     Br.    Lowell  Glasgow 

Coper ating  Units:     Rone 

Kan  Years: 

Total:  3  8/12  •■       ■      ' 

Professional:  1  9/12 

Other:  1  ll/l2 

Project  Description: 

Objectives; 

To  detemine  biochenical  er.d  biological  events  occxrring  vhen  a 
tijEior  virus  changes  a  normal  cell  zci  one  vith  nalignant  properties. 

Methods  Z~ployed; 

Polyoma  vir-os  is  inoculated  into  hainster  and  mo-ose  embryo  tissue 
cult-ores.     The  -nsr:js  and  cell  growth  characteristics  are  then  followed  and 
cells  checked  for  oncogenic  transfor:nation  by  transplantation  into  irradi- 
ated adult  isologo'js  hosts. 

The  irn;cr~ar.ce  of  im-onological  factors   in  determining  developrsnt 
of  a  gross  t'-incr   in  an  aniral  after  transfornation  has  taken  place  has 
been  investigatei  thro-ugh  the  use  of  polyoma  --Jimors  established  as  trans- 
plantable  lines.      These   are  ^Jised  for   cuan"oitative   challenge   of   animals 
Ismunized  with  vir"js  or  tumor  antigens. 
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Major  Findings: 

We  have  not  been  able  to  confirm  the  rapid  _in  vitro  transformation 
of  hamster  tissue  culture  cells  reported  by  others.  However,  one  of  four 
virus  carrier  cultures  in  mouse  embryo  cells  has  transformed  after  one 
year  of  2:n  vitro  maintenance. 

Adult  mice  on  inoculation  vith  polyoma  virus  do  not  develop  tumors 
in  spite  of  virus  multiplication,  whereas  the  same  inoculum  in  newborn 
mice  produces  tumors.  Evidence  suggests  that  this  is  due  to  the  difference 
in  immunological  competence  of  the  adult  as  compared  to  the  newborn  mouse. 
Through  tolerance  experiments,  quantitative  challenge  with  a  polyoma 
transplantable  tumor  in  irradiated  adults,,  demonstration  of  Immunity  to 
challenge  with  the  transplant  in  adults  Immunized  with  virus  or  with  tumor, 
all  suggest  the  presence  of  a  "foreign"  antigen  in  polyoma  virus-induced 
tumor  cells.  Resistance  of  virus-immune  adults  to  challenge  with  trans- 
plantable polyoma  tumors  is  not  related  to  antiviral  antibodies  but  is 
cell-mediated  like  other  types  of  transplantation  immunity.  This 
resistance  is  specific  for  polyoma- induced  transplantable  tumors  but  can 
be  overcome  by  a  large  tumor  challenge.   It  is  postulated  that  polyoma 
virus  on  inoculation  into  both  newborn  and  adult  mice  transforms  normal 
cells  into  tumor  cells  and  that  these  tumor  cells  contain  an  antigen 
"foreign"  to  the  mouse  which  is  recognized  and  rejected  by  the  immuno- 
logically competent  adult  but  tolerated  by  the  newborn. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  ability  of  the  host  to  react  immunologically  to  the  "foreign" 
antigen  present  in  the  polyoma  virus-transformed  tumor  cells  appears  to  be 
the  important  factor  determining  whether  or  not  a  gross  tumor  will  develop. 
This  gives  a  logical  explanation  of  why  the  occurrence  of  polyoma  tumors 
is  a  rarity  under  natural  conditions  in  spite  of  the  fact  that  many  mouse 
populations  are  heavily  infected. 

If  the  phenomenon  of  a  virus-induced  "foreign"  antigen  can  be 
demonstrated  in  transformed  cells  of  other  tumor  virus  host  systems  and 
the  immunological  control  of  tumor  development  established  as  a  common 
occurrence,  it  would  go  far  in  defining  one  major  parameter  in  the  problem 
of  cancer  control. 

Proposed  Course  of  the  Project; 

The  "foreign"  antigen  in  polyoma  tumor  cells  will  be  investigated 
as  to  its  nature  and  location.   It  will  be  sought  for  in  cells  transformed 
by  polyoma  virus  _in  vitro .  The  phenomenon  of  foreign  tmnor  antigen  and 
immunolpgical  control  of  tumor  development  will  be  checked  in  other  tiimor 
virus  systems,  such  as  le'jkemiaso 
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Part  B.     Honors,    Awards,    and  Publications  ■   ' 

Publications  other  than  abstracts  from  this  project: 

Habel,    Karl.     Resistance  of  Polyoma  Virus  Immune  Animals  to 

Transplanted  Polyoma  Tumors.     Proc.   Soc.   Exp.   Biol.   8s  Med. 
vio6,  722-725,   1961, 


Honors  and  Avards  relating  to  this  project: 

Appointment  of  Dr.  Habel  as  an  Editor  of  YTROWGI. 
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Project  Title:  Rabies  Prophylaxis 

Principal  Investigator:   Dr.  Karl  Habel 

Other  Investigators:  None 

Cooperating  Units:  Expert  Committee  on  Rabies,  World  Health 
Organization 

Man  Years: 

Total:  1  2/12 
Professional:  3/12 
Other:      •    11/12     .. 

Project  Description: 

Objectives; 

To  develop  a  practical,  safe  and  refined  vaccine  for  the  prevention 
of  rabies  in  man. 

Methods  Employed; 

Adaptation  of  rabies  virus  to  grovrth  in  a  tissue  culture  system 
utilizing  cells  which  would  be  a  practical  source  for  mass  production  of 
vaccine  for  use  in  humans. 

Major  Findings;  ■   - 

Fixed  virus  adapted  to  growth  in  chicken  embryo  tissue  culture  has 
been  carried  through  kl   passages.  Slow  virus  multiplication  and  rela- 
tively low  yields  have  characterized  all  passages.  Attempts  have  been 
made  to  determine  factors  which  might  be  suppressing  virus  propagation. 
The  combination  of  two  characteristics  of  rabies  virus  seem  to  be  responsi- 
ble: thermal  instability  of  the  virus  and  the  production  of  interferon  in 
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the  cultures.   It  has  not  been  possible  thus  far  to  eliminate  these  factors. 

In  the  course  of  this  vork  the  development  of  cytopathic  effect  of 
the  adapted  virus  on  the  chick-embryo  cells  has  made  available  an  _in  vitro 
system  for  the  quantitation  of  anti-rabies  neutralising  antibodies. 
Furthermore,  by  the  use  of  this  virus-cell  system,  it  has  been  possible 
for  the  first  time  to  obtain  plaques  vith  rabies  virus. 

Significance  to  Bio-medical  Research  and  the  Frogram  of  the  Institute; 

A  tissue  culture  source  of  virus  for  the  production  of  rabies  vaccine 
for  use  in  man  would  represent  a  great  advance  over  the  crude  tissue 
suspensions  used  today  and  would  probably  eliminate  the  serious,  even  fatal 
reactions  that  occasionally  occur  due  to  the  vaccine. 

The  development  of  an  in  vitro  method  for  assaying  antirabies 
neutralizing  antibodies  will  greatly  simplify  ser-jxa  surveys  involved  in 
ecology  studies  in  animals  as  well  as  immunization  studies  in  man. 

Plaque  methods  when  refined  will  make  it  possible  to  do  basic 
investigations  concerning  the  biochemical  nature  of  the  virus,  and  details 
of  its  intracelliilar  miiltiplication. 

Proposed  Course  of  the  Project; 

Efforts  to  increase  the  yield  of  virus  fror:  tissue  cultures  will 
continue.  Studies  will  be  initiated  to  determine  whether  rabies  is  a 
DNA  or  RNA  virus « 
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Part  B.     HonorS;,    Awards,    and  Publications 

Publications  other  than  abstracts  from  this  project: 

Atanasiu,    P.,   D,  A,   Cannon,   D.  J.  Dean,   J,   P.  Fox,   K.   Habel, 
M.  M.  Kaplan,   R.  E,   Kissling,   H.   Koprovski,    P.   Lepine, 
F.   Perez  Gallardo.     Rabies  Neutralizing  Antibody  Response 
to  Different  Schedules  of  Serum  and  Vaccine  Inoculations 
-  •  in  Non-Exposed  Persons:   Part  3'     Bull,  Wld.  Hlth.   Org. 

25:103-111+,    1961, 


Honors  and  Awards  relating  to  this  project: 

Reappointment  of  Dr.   Habel  for  a  third  5-year  term  as  a  member 
of  the  I'.TiO  Expert  Committee  on  Rabies, 
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Part  A. 

Project  Title:   Genetics  of  Animal  Viruses  and  Cells 

Principal  Investigator:  Dr.  N.  Takemori 

Other  Investigators:  Dr.  S.  Nomura 

Cooperating  Units:  None 

Man  Years: 

Total:  1                      ■          •    • 

Professional:  8/l2                                •   . 

Other:  Vl2 

Project  Description: 

Objectives;  — 

To  develop  and  study  genetic  mutant  virus  and  cell  strains  and 
their  interaction. 

Methods  Employed; 

Mutant  strains  of  polioviruses  are  sought  under  various  selective 
conditions:  for  example,  mutants  capable  of  forming  large  and  small  plaques 
in  the  presence  of  certain  inhibitors,  heat  resistant  virus  particles, 
strains  requiring  high  cystine  content  of  medium,  etc .  By  altering  the 
selective  conditions,  it  is  hoped  that  strains  of  virus  will  be  developed 
which  have  various  combinations  of  demonstrable  genetic ally- stable 
characters ».  Once  these  are  established  then  by  simultaneously  infecting 
cells  in  tissue  culture  with  two  different  strains  and  testing  all  virus 
progeny  for  markers,  various  recombinations  will  give  information  concern- 
ing the  loci  of  the  genie  materials  responsible. 
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The  work  with  cell  lines  involves  the  use  of  susceptibility  to 
certain  viruses  as  the  genetic  markers  to  be  studied.  Cell  lines 
resistant  to  certain  viruses  are  developed  from  clones  of  an  originally 
susceptible  cell.  The  nature  of  the  resistance  will  be  investigated  and  -. 
the  resistant  cells  used  for  segregating  virus  mutants  that  may  be  able 
to  overcome  their  resistance. 

Major  Findings;  •   '    ■ 

This  project  was  jiist  initiated  on  September  1,  I961,  with  the 
arrival  of  Drs.  Takemori  and  Nomura  as  Visiting  Scientists  from  the 
National  Institute  of  Health  in  Tokyo.  They  have  brought  with  them  a 
number  of  mutant  strains  of  polioviruses  and  certain  resistant  human  cell 
lines  to  be  used  in  these  studies. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Relatively  little  work  has  been  done  in  the  field  of  animal  virus 
genetics  and  yet  the  sensitivity  of  viral  technics  and  the  specificity  of 
the  biochemical  units  involved  make  the  animal  viruses  probably  the  best 
material  for  definitive  work  on  genetic  events  occurring  in  animal  cells. 
A  further  parameter  is  added  by  using  susceptibility  or  resistance  to 
virus  infection  as  a  means  of  studying  some  aspects  of  the  genetic 
potentialities  of  the  cells  as  such. 

Proposed  Course  of  the  Project; 

It  is  planned  that  this  project  will  continue  for  the  next  two 
years  during  the  remainder  of  the  Visiting  Scientists'  appointments  of 
Drs.  Takemori  and  Nomura. 
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Part  A. 


Project  Title:  Mechanisms  of  Recovery  from  Viral  Infection 

Principal  Investigator:  Dr.  Samuel  Baron 

Other  Investigators:  Charles  E.  Buckler 

Cooperating  Units:  Dr.  Alick  Isaacs,  National  Institute  for 
Medical  Research,  London,  England. 
Dr.  R,  M.  Friedman,  NCI. 

Man  Years:  ... 

Total:  8/12  ■      . 

Professional:  Vl2 

Other:  i^/l2 

Project  Description: 

Objectives: 

Studies  of  the  factors  which  are  responsible  for  recovery  from 
viral  infection. 

Methods  Employed:  ."•... 

Guinea  pigs,  vhose  immune  mechanisms  have  been  suppressed  by 
X- irradiation  or  metabolic  antagonists  are  infected  with  vaccinia  virus  and 
studied  for  growth  of  virus,  elimination  of  virus,  antibody  production, 
delayed  hypersensitivity  and  interferon  production. 

Erabryonated  eggs,  which  are  too  young  to  have  an  immimologic  response, 
are  infected  with  virus  and  are  studied  for  mortality,  viral  growth, 
interferon  production,  interferon  sensitivity,  and  ability  of  explanted 
tissues  to  support  virus  growth  and  to  eclipse  virus. 


Part  B  included:  Yes 
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Cell  cultures,  under  varying  degrees  of  oxygenation,  are  studied 
for  grov-th  of  virus  and  sensitivity  to  interferon  by  the  plaque  assay 
method.  Mice,  infected  with  influenza  virus  and  maintained  under  50^ 
oxygen,  are  observed  for  mortality  due  to  influenzal  pneumonia. 

Major  Findings; 

Guinea  pigs  vhose  antibody  and  delayed  hypersensitivity  responses 
were  blocked,  recovered  from  vaccinia  virus  infection  as  rapidly  as  did 
normal  guinea  pigSe 

Embryonated  eggs  and  mouse  embryos  were  found  to  lack  the  interferon 
mechanism  during  the  first  third  of  embryonic  development  and  to  rapidly 
develop  interferon  responsiveness  thereafter..  The  ability  of  chick 
embryos  to  survive  virus  infection  was  observed  to  closely  parallel  the 
development  of  the  interferon  mechanism  and  this  recovery  occurred  in 
the  absence  of  an  immune  response » 

Diminished  oxygen  tension  on  cell  cultures  was  observed  to  prevent 
the  multiplication  of  viruses  in  these  cells.  Viruses  most  sensitive  to 
interferon  were  most  inhibited  by  lack  of  oxygen.   Low  oxygen  tension 
increased  interferon  activity  and  high  tensions  decreased  interferon 
activity.  High  oxygen  tensions  applied  to  mice  with  influenza  pneumonia, 
resulted  in  increased  mortalitjo 

Significance  to  Bio-medical  Research  and  to  the  Program  of  the  Institute; 

These  findings  suggest  that  the  immune  response  is  not  essential  for 
recovery  from  the  primary  viral  infection  and  that  interferon  and  the 
inflamatory  response  (low  pH,  low  oxygen  tension,  etc.)  may  be  more 
important  in.  the  recovery  process  o  Understanding  of  the  factors  which 
govern  the  recovery  process  may  allow  study  of  methods  to  enhance 
recovery  from  viral  infectiono 

Proposed  Course  of  the  Project; 

These  studies  will  continue  with  attempts  to  determine:  l)  the 
mechanism  by  which  virus  is  destroyed  diiring  recovery,  2)  the  role  of 
interferon  and  the  inflamatory  response  in  recovery  from  reinfection, 
3)  the  effect  of  the  absence  of  interferon  on  the  recovery  process,  and 
h)   attempts  to  hasten  recovery  by  stimulating  the  recovery  mechanism. 


i^ 


Serial  No.   NIArD-82 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  I961 


Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Isaacs,  Alick  and  Baron,  Samuel,  Antiviral  action  of  interferon  - 
in  embryonic  cells.  The  Lancet,  Vol.  2,  SkS,    Oct.  29,  I96O. 

Baron,  Samuel  and  Isaacs,  Alick.  Mechanism  of  recovery  from  viral 
infection  in  the  chick  embryo,  Kature,  Vol.  I9I,  No.  ^783, 
97,  July  1,  1961. 

Baron,  Samuel,  Porterfield,  J,  S«,  and  Isaacs,  Alick.  The  influence 
of  oxygenation  on  virus  growth,  I.  Effect  on  plaque  formation 
by  different  viruses.  Virology,  Vol.  l^J-,  No.  h,    hkh,   Aug.  I96I. 

Isaacs,  Alick,  Porterfield,  J.  S.,  and  Baron,  Samuel.  The  influence 
of  oxygenation  on  viru^  growth.  II.  Effect  on  the  antiviral 
action  of  interferon.  Virology,  Vol,  Ik,    No.  h,    h'^Q,   Aug.  I96I. 

Friedman,  Robert  M,  and  Baron,  Samuel,  The  role  of  antibody  in 

recovery  from  infection  with  vaccinia  virus,  J.  of  Immimology, 
Vol,  87,  No.  h,    379,  Oct«  1961, 

Friedman,  Robert  M,,  Buckler,  Charles  E.,  and  Baron,  Samuel.  The 
effect  of  aminomethylpteroylglutamic  acid  on  the  development 
of  skin  hypersensitivity  and  on  antibody  formation  in  guinea 
pigs,  J.  Exp,  Med.,  Vol,  Uh,   No,  2,    173,  Aug.  I961. 

Baron,  Samuel  and  Isaacs,  Alick,  Interferon  and  natural  recovery 
from  virus  diseases.  New  Scientist,  Vol.  11,  8I,  1961. 


Honors  and  Awards  relating  to  this  project: 

None 
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Fart  A, 

Project  Title:  Genetics  of  Animal  Viruses 

Principal  Investigators:  Dr.  K.  K.  Takemoto  and  Dr.  H.  Liebhaber 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years:  . 

Total:  k   3/12  .        . 

Professional:  2 

Other:  2  3/12  -  •.  . 

Project  Description:      .'■.'. 

Objectives; 

1.  To  isolate,  characterize,  and  investigate  the  chemistry  and 
biology  of  virus  mutants. 

2,  To  develop  methods  for  concentration  and  purification  of  viral 
mutants  in  order  to  obtain  stifficient  quantities  of  virus  for  chemical  as 
well  as  biological  investigations. 

Methods  Employed; 

Genetically  pure  lines  of  virus  are  developed  and  characterized  by 
plaque  techniques.  Mutants  which  form  plaques  differing  from  the  parental 
type  are  isolated  under  various  conditions  and  studied  for  genetic  markers. 
The  basis  for  the  genetic  differences  is  sought  by  biological  and  bio- 
chemical studies. 
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Major  Findings; 


1.  The  basis  for  plaque  size  differences  with  encephalomyocarditis 
(EMC)  virus  has  been  found  to  be  due  to  the  presence  of  a  sulfated  poly- 
saccharide in  agar.  This  polyanion  is  released  from  the  agar  in  soluble 
and  highly  active  form  during  the  autoclaving  process.  I"nien  used  in  the 
overlay  medium,  its  inhibitory  effect  results  in  the  restriction  of 
plaque  development. 

2.  Because  of  the  extensive  use  of  agar  in  current  viro logical 
investigations,  two  useful  procedures  for  preparing  agar  free  of  the 
sulfated  polysaccharide  have  been  developed.  A  simple  method  has  been  the 
addition  to  melted  agar  of  a  polycation,  either  DEAE-dextran  or  protamine, 
which  forms  an  insoluble  complex  with  the  polyanion,  rendering  it 
ineffective.  The  other  method  involves  chemical  fractionation  of  agar 
resulting  in  a  final  product  which  is  neutral  and  free  of  the  sulfated 
polysaccharide . 

3-  Present  investigations  have  indicated  that  a  large  number  of 
viruses  are  affected  by  the  agar  polysaccharide.   Plaque  formation  by 
enteroviruses  (ECHO,  polio,  and  Coxsackie),  Arbor  viruses  (dengue), 
myxoviruses  (influenza),  and  rabies  virus  is  influenced  by  the  sulfated 
polysaccharide.  Plaque  formation  has  now  been  demonstrated  for  these 
viruses  by  the  use  of  inhibitor-free  agar. 

Signifd-cance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

Althou^  the  effect  of  polysaccharides  on  animal  viruses  has  been 
recognized  for  a  nijmber  of  years,  such  studies  have  heretofore  been 
limited  primarily  to  myxoviruses.   It  is  now  evident  that  other  animal 
viruses  are  influenced  by  polysaccharides.  Viruses  which  have  not  produced 
plaques  under  agar  can  now  be  studied  by  highly  quantitative  plaque 
techniques  using  inhibitor- free  agar. 

Information  concerning  the  mode  of  action  of  various  virus  and  cell 
inhibitors  should  give  an  insight  and  possible  new  avenues  of  investigation 
into  the  mechanisms  of  viral  replication. 

Proposed  CoiJirse  of  the  Project; 

1.  Studies  are  currently  in  progress  to  determine .  the  mechanism  by 
which  certain  viruses  are  inhibited  by  the  sulfated  polysaccharides.  The 
effects  of  these  compoxxnds  on  viruses  and  cells  will  be  investigated. 

2.  Investigations  will  be  continued  on  methods  for  demonstrating 
genetic  interaction  with  animal  viruses. 

3.  Various  methods  for  large  scale  purification  and  concentration 
of  viral  mutants  are  being  explored  in  order  to  obtain  virus  in  siifficlent 
quantities  for  studies  on  viral  nucleic  acid  and  protein. 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Takemoto,  K.  K,  and  Liebhaber,  H«  Virus-Polysaccharide  Interactions. 
I.  An  Agar  Polysaccharide  Determining  Plaque  Morphology  of 
EMC  Virus,  Virology  Ik,    k^6~h62,    I961. 

Liebhaber,  H.  and  Takemoto,  K.  K..  /.Iteration  of  Plaque  Morphology 
of  EMC  Virus  with  Polycations.   Virology  1^4-,  502-50^4-,  I961. 


Honors  and  Awards  relating  to  this  project: 


None 
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Part  A 


Project  Title:   The  Metabolism  of  Normal  and  Virus  Infected 
Animal  Cell  Cultures 

Principal  Investigator:   Dr.  Norman  P.  Salzraan 

Other  Investigators:   Dr,  Aaron  J.  Shatkin,  Dr.  Donald  N.  Planterose, 
Dr.  Chiaki  Nishimura  and  Mr.  Edwin  D.  Sebring 

Cooperating  Units:    None 

Man  Years  (calendar  year  1961) 
Total:         6-3/12 
Professional:   2-3/12 
Other:         4 

Project  Description: 

Objectives:   To  study  the  interaction  of  vaccinia  virus  and  cultured 
animal  cells.   To  analyze  the  series  of  events  which  initiate  the  infective 
process,  and  to  study  the  mechanisms  involved  in  the  synthesis  of  the  viral 
nucleic  acid  and  viral  proteins. 

To  study  control  mechanism  and  pathways  of  nucleic  acid  synthesis  in 
uninfected  cell  cultures^ 

Majjor  Findings; 

1.  Purification  of  Vaccinia  Virus.  The  purification  of  vaccinia  virus 
from  infected  HeLa  cell  cultures  has  been  studied.  By  differential  centri- 
fugation,  extraction  with  halogenated  solvents  and  density  gradient  centri- 
fugation,  material  has  been  obtained  which  appears  to  contain  only  vaccinia 
virus  when  examined  by  electron  microscopy.  However,  only  small  quantities 
of  material  are  obtained  and  methods  to  obtain  larger  quantities  of  virus 
are  being  studied. 

2.  Formation  of  Viral  Components  in  Vaccinia  Infected  Cell  Cultures. 
It  was  previously  reported  that  the  synthesis  of  viral  DNA  preceded  by 
several  hours  the  time  of  formation  of  infectious  virus  and  of  several  species 
of  viral  protein.  The  synthesis  of  DNA  can  be  blocked  at  any  time  by  the 


Part  B  included 
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addition  of  the  inhibitor,  5-f luorodeoxyuridine.   Preliminary  studies  would 
indicate  that  under  conditions  where  viral  DNA  synthesis  is  blocked,  the 
synthesis  of  viral  protein  continues,  and  that  the  synthesis  of  viral  DNA 
and  viral  protein  can  be  dissociated.   A  system  that  would  give  the  viral 
proteins  in  soluble  form  would  be  of  great  value  in  studying  the  time  course 
of  their  formation^ 

3.  Control  Mechanisms  in  HeLa  Cell  Cultures.   We  previously  reported 
that  there  was  an  apparent  linkage  in  the  synthesis  of  nuclear  RNA  and 
protein  and  DNA,  and  that  such  a  linkage  did  not  exist  for  cytoplasmic  RNA 
and  protein.   We  have  tried  to  establish  if  this  represents  a  mechanism  by 
which  levels  of  various  enzymes  in  the  cell  would  vary  in  response  to  the 
rate  of  synthesis  of  DNA.   When  nuclear  RNA  and  protein  synthesis  are 
blocked,  and  a  100  per  cent  increase  in  cytoplasmic  protein  occurs,  there  is 
a  parallel  increase  in  two  cytoplasmic  enzymes  which  have  been  measured. 
Thus  the  protein  formed  under  these  conditions  is  functional. 

Procedures  for  the  assay  of  nuclear  enzymes  have  been  devised,  and  cell 
fractionation  studies  have  been  studied. 

4,  Synthesis  of  Nucleic  Acids  in  Euploid  Cultures  Derived  from  Patients 
with  Gout.   Skin  biopsies  were  obtained  from  gout  patients  who  had  been 
studied  and  found  to  be  overproducers  of  purines.   Rapidly  growing  euploid 
cultures  have  been  established  from  these  biopsies.   They  are  characterized 
by  an  unusually  high  content  of  DNA  per  cell  which  may  be  indicative  that 
they  have  become  polyploid.   Their  chromosome  number  is  being  studied.   Large 
quantities  of  purines  are  produced  by  "gout"  cultures  and  this  is  excreted 
into  the  medium.   This  is  in  contrast  to  aneuploid  cultures.   The  behavior 

of  normal  "euploid  cultures"  is  presently  being  studied. 

Significance  to  the  Program  of  the  Institute:   The  effect  of  viruses  on 
animal  cells,  the  manner  in  which  viruses  replicate,  and  the  effect  of 
inhibitors  on  these  processes  is  of  relevance  to  an  understanding  of  viral 
infection,  and  may  conceivably  suggest  new  areas  of  exploration  in  relation 
to  viral  chemotherapy. 

Proposed  Course  of  Projectt 

1.  Methods  to  obtain  larger  quantities  of  pure  virus  will  be  investigated. 
The  studies  on  the  mechanism  of  virus  synthesis  will  be  carried  out  using 
antisera  to  the  various  virus  proteins.   The  mechanism  of  cytoplasmic  DNA 
synthesis  that  occurs  in  vaccinia  infection  will  be  analyzed. 

2.  Levels  of  nuclear  and  cytoplasmic  enzymes  will  be  measured  and 
related  to  DNA  synthesis. 

3.  Differences  between  normal  and  gout  euploid  cultures  will  be 
examined  to  determine  the  nature  of  the  lesion  in  cultures  of  cells  for 
gout  patients. 
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Part  B 


Honors,  Awards,  and  Publications 


Publications  other  than  abstracts  from  this  project: 

Salzman,  N.P.  and  Sebring,  E.D.   The  Source  of  Poliovirus 
Ribonucleic  Acid.   Virology  U:  258-260,  1961. 

Salzman,  N.P.   Animal  Cell  Cultures.   Science  133:  1559-1565,  1961. 

Salzman,  N.P.   Interrelationships  in  the  Synthesis  of  RNA,  DNA 
and  Protein  in  Normal  and  Virus  Infected  Cell  Cultures.   In  press 
in  University  of  Texas  publication  "The  Molecular  Basis  of 
Neoplasia,"  1961, 

Salzman,  N.P.   DNA,  Virus  and  Protein  Synthesis  in  Animal  Cell 
Cultures.   In  press,  Proc.  Tissue  Culture  Association. 

Honors  and  Av;ards  relating  to  this  project: 

Presented  talks  at  the  following: 

February  23-25,  1961  -  Symposium  on  "The  Molecular  Basis  of 

Neoplasia."  Sponsored  by  the  M.D.  Anderson 
Hospital. 


February  27,  1961 
March  2,  1961 
March  16,  1961 
June  6-8,  1961 


Department  of  Bacteriology,  University  of 

Texas,  Austin,  Texas. 

The  Institute  of  Microbiology,  Rutgers 
University. 

Department  of  Microbiology,  The  University 
of  Chicago. 

Syverton  Memorial  symposium  sponsored  by 
the  Tissue  Culture  Association. 
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Project  Title:   Effects  of  Fluorouracil  Incorporation  into  Poliovirus 

Principal  Investigator:   Dr.  William  H.  Munyon 

Other  Investigators:      Dr.  Norman  P.  Salzman 

Cooperating  Units:       None 

Man  Years  (calendar  year  1961)  '  • 

Total:  2-3/12 
Professional:  1-3/12 
Other:         I 

Project  Description: 

Objectives:   To  determine  the  chemical  and  genetic  effects  of  the 
incorporation  of  the  base  analogue,  5-f luorouracil^  into  the  nucleic  acid 
of  poliovirus. 

Methods  Employed:   Poliovirus  replication  has  been  carried  out  in  the 
presence  of  the  nucleic  acid  analogue,  5-f luorouracil  (5FU) .   The  resulting 
virus  has  been  purified  and  its  properties  studied. 

Major  Findings:   5FU  inhibits  the  synthesis  of  poliovirus  at  10"-^  and 
10*^  M  concentrations,  but  synthesis  is  normal  at  10"^  M.   By  chemical 
fractionation  of  the  virus  RNA  and  by  incorporation  studies  with  5FU-2-C^^ 
it  has  been  shown  that  the  analogue  is  incorporated  into  the  viral  RNA  as  the 
nucleotide,  and  that  the  degree  of  incorporation  is  a  function  of  the 
concentration  of  5FU  present  during  virus  replication.   At  10"^  M  5FU,  107. 
of  the  uracils  in  the  virus  are  replaced  by  5FU  and  at  10"3  M  there  is  a 
30/!,  replacement  of  uracil  by  fluorouracil.   The  presence  of  5FU  in  the  viral 
nucleic  acid  does  not  alter  its  specific  infectivity  or  its  ability  to 
produce  plaques  on  a  variety  of  subclones  of  susceptible  cells,  indicating 
a  similar  host  range  specificity. 

Significance  of  Program  to  Institute;   Since  the  genetic  information  of 
RNA  viruses  is  contained  in  the  nucleic  acid  component,  the  effect  of  the 
incorporation  of  base  analogs,  such  as  5FU  on  the  properties  of  the  virus 
will  give  direct  information  regarding  how  viral  RNA  controls  the  synthesis 

Part  B  not  included 
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of  the  viral  proteins.   Also  alterations  in  viral  properties,  such  as  anti- 
genic structure  and  mutation  rate,  may  suggest  methods  for  viral  chemo- 
therapy. 

Projected  Course  of  Project;   At  present  the  protein  of  FU  substituted 
poliovirus  is  being  examined  by  the  following  methods;  amino  acid  analysis, 
kinetics  of  neutralization  of  virus  by  specific  antiserum  and  by  the  rate 
of  heat  inactivation.   Alterations  in  genetic  composition  of  FU  substituted 
virus  will  be  made  by  determining  the  rate  of  mutation  to  guanidine  resistance 
of  5FU  substituted  and  control  virus. 
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Project  Title:  Replication  of  Viruses 

Principal  Investigator:  Dr.  Hilton  B.  Levy 

Other  Investigators:  Dr.  Frank  DeFilippes 

Cooperating  Units:  None 

Man  Years: 

Total:  3  2/12 

Professional:  1 

Other:  2  2/l2 

Project  Description: 

Oh j actives;  "  ■ 

Broadly  speaking,  the  objectives  are  to  study  the  inter-relationships 
of  nucleic  acid  metabolism  and  protein  synthesis,  with  attention  to 
examination  of  the  role  of  the  subcellular  elements,  and  with  emphasis  on 
viruses  as  the  nucleoprotein  being  studied. 

The  previous  years '  activities  had  produced  evidence  suggesting 
that  the  cell  nucleolus  was  the  site  of  production  of  specific  RNA 
templates  that  were  transferred  to  the  cytoplasm  for  participation  in 
the  synthesis  of  a  poliovirus  protein,  and  that  shortly  thereafter  another 
virus  component  was  synthesized  in  the  cell  nucleus-  The  objectives  for 
the  past  year  were:  l)  to  gain  information  about  the  form  in  which  RNA  was 
transferred  from  the  nucleolus  to  the  cytoplasm;  2)  to  obtain  independent 
evidence  for  the  presence  in  poliovirus  of  two  separate  antigens,  and 
3)  to  achieve  the  synthesis  of  these  components  in  cell- free  systems. 


Part  B  included:  Yes 
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Methods  Employed; 

Details  of  methods  are  given  under  results,  but  briefly  the 
procedures  for  the  three  above-mentioned  objectives  were  in  order  as 
follows:  l)  exposure  of  cells  to  radioactive  nucleic  acid  preciirsors  for 
a  brief  period  of  time,  removal  of  the  radioactive  precursor  from  the 
mediimi,  further  incubation  of  the  cells,  and  determination  of  the  time 
course  of  translocation  of  the  nucleic  acid  by  means  of  high  resolution 
autoradiography  and  cell  fractionation  techniques;  2)  preparation  of  large 
quantities  of  virus,  preparation  therefrom  of  the  protein,  and  analysis  by 
immionoelectrophoresis,  and  3)  incubation  of  cell  fractions  with  suitable 
radioactive  protein  precursors,  and  energy  generating  systems  in  order  to 
synthesize  protein  in  a  cell-free  system.  The  detection  of  specific 
virus  protein  was  determined  by  immunological  methods. 

Major  Findings;       -   ■    ^    . 

1.  Radioautography  revealed  that  cells,  exposed  to  tritiated 
cytidine  for  a  short  time  incorporate  the  cytidine  mostly  into  nucleoli, 
and  practically  not  at  all  into  the  cytoplasm.  Within  a  short  time  the 
radioactivity  of  the  nucleolus  goes  down  and  that  of  the  cytoplasma  goes 
up.  Cytoplasmic  ribosomes,  a  major  protein  synthesizing  system  of  the 
cell,  isolated  shortly  after  this  short  exposure  of  the  cell  to  tritiated 
cytidine  are  virtually  free  of  radioactivity,  but  as  the  nucleolxxs  loses 
its  radioactive  RKA  the  ribosomal  RWA  gains  in  radioactivity.  The 
simplest  explanation  for  these  observations  is  that  ribosomal  RNA, 
presumably  specific  for  the  synthesis  of  specific  protein  is  made  in  the 
nucleolus,  and  is  then  transferred  to  the  cytoplasm.  Electron  micrographs 
and  ultra-mlcrospectrophotometric  analysis  of  cells,  published  in  the 
literature,  suggest  that  this  transferred  RNA  is  in  the  form  of  ribo- 
nucleoprotein  particles.  However,  other  evidence  that  we  have  raises  the 
possibility  that  the  nucleolar  RNA  may  possibly  break  down  to  acid  soluble 
materials  before  it  is  incorporated  into  ribosomes.  Different  methods 
from  the  ones  we  have  been  using  will  have  to  be  employed  to  examine  this 
possibility. 

2.  Only  a  beginning  has  been  made  on  the  second  goal.  We  have  been 
investigating  a  new  polyacrylamide  gel  of  presumed  high  resolving  power, 
for  use  in  inmunoelectrophoresis .  VJe  have  also  begun  to  prepare  the  large 
amounts  of  viriis  needed  for  this  work. 

3.  The  procedures  uised  to  study  the  cell- free  synthesis  of  polio- 
virus  protein  consisted  briefly  of  infecting  HeLa  cells  with  the  virus 
and  after  suitable  short  times,  of  preparing  a  microsomal  cell  sap  and  a 
nuclear  fraction  from  them.  Such  subcellular  entities  were  incubated  with 
radioactive  amino  acids,  suitable  cof actors  and  an  energy  generating 
system,  under  conditions  conducive  to  protein  synthesis.  Any  virus  protein 
synthesized  would  be  expected  to  contain  radioactive  amino  acids.  Enough 
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carrier,  non-radioactive  pure  virus  was  added  to  the  system  to  give  a 
precipitate  vith  immune  serum,  and  the  radioactivity  in  such  a  precipitate 
compared  to  one  made  in  a  similar  vay  with  uninfected  cells  as  starting 
material.  The  specific  precipitate  obtained  using  cytoplasmic  fractions 
from  infected  cells  had  more  radioactivity  than  that  from  controls, 
indicating  that  cell-free  synthesis  of  virus  protein  had  occurred,  but 
the  levels  of  incorporation  have  been  too  low  to  be  totally  convincing. 
With  nuclei,  the  levels  were  also  very  low.  Recently,  we  have  succeeded 
in  preparing  more  active  cell  fractions. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  program  is  attempting  to  gain  information  about  the  details 
of  virus  reproduction  in  the  cell.   In  so  doing,  knowledge  about  the 
functioning  of  the  several  parts  of  the  normal  cell  should  be  developed. 
The  emphasis  has  been,  and  will  continue  to  be,  on  the  relationship  of 
the  biochemistry  to  the  biology  of  the  problem. 

Proposed  Course  of  the  Project; 

For  the  forthcoming  year  it  is  hoped  to  be  able  to  detennine  more 
definitely  the  relationship  between  nucleolar  function  and  ribosome 
manufacture.  The  work  on  fractionation  of  poliovirus  protein  will  continue,, 
as  will  the  attempts  to  achieve  cell-free  synthesis  of  the  two  virus 
components. 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Levy,  Hilton  B.  Intracellular  Sites  of  Poliovirus  Replication. 
Virology,  October  1961. 

Levy,  Hilton  B.  Metabolic  Effects  of  Animal  Viruses.  Invited 
paper  at  a  symposium  of  Society  of  General  Physiology  at 
Woods  Hole,  September  I96I,  and  to  be  published  as  a  chapter 
in  a  book  on  Respiration  and  Glycolysis.  A  ij-page  svxmaary 
is  to  be  published  in  the  January  196i:^  number  of  Joiornal  of 
Physiology. 

Barons,  J.  P.,  Wason,  R,  M.,  Friedman,  C.M.O.,  Levy,  H.  B.  and 

Barnett,  E.  V.  Production  of  Antibody  by  Hypogammaglobulinemic 
Patients.  J.  Immunology,  in  press. 


Honors  and  Awards  relating  to  this  project: 

See  publication  #2=  Dr.  Levy  was  invited  to  be  Chairman  of 
a  section  on  virus  biochemistry  at  the  Vth  International  Biochemistry 
Congress  in  Moscow. 
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Project  Title:  Relationship  of  Ribosomes  to  Viral  Synthesis 
Principal  Investigator:  Dr.  Frank  M.  DeFilippes 
Other  Investigators:  Dr.  Hilton  B,  Levy 
Cooperating  Units :  None 


^an  Years: 

Total: 

1  11/12 

Professional: 

1 

Other: 

11/12 

Project  Description: 

Objectives: 

To  investigate  the  synthesis  of  an  animal  viriis  in  a  tissue  culture 
system  by  studying  RNA  derived  from  different  cell  fractions,  and  in 
particular,  that  derived  from  ribosomes  which  are  the  particles  involved 
in  soluble  protein  synthesis. 

Methods  Employed: 

HeLa  cells  infected  vlth  poliovirus  are  grown  in  a  radioactive 
medium.  Cells  are  collected  at  different  times  and  cell  fractions  are 
isolated.  The  ribose  nucleic  acid  (KNA)  is  extracted  and  purified  from 
these  fractions  with  particular  attention  being  given  to  the  ribosomal  RNA. 
The  RNA  is  then  degraded  to  the  nucleotide  level  and  the  four  nucleotides 
which  comprise  the  RNA  are  separated  on  an  ion  exchange  column.  The 
individual  nucleotides  are  concentrated  and  the  total  radioactivity  of  each 
nucleotide  is  compared  to  the  other  nucleotides.  The  specific  activity  of 
each  nucleotide  is  also  measured.  Results  with  uninfected  control  cells 
are  compared  with  those  found  for  the  nucleotides  from  infected  cells. 


Part  B  included:  No 
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Major  Findings; 

op 

When  radioactive  T)hosphorus  (P  )  is  administered  to  uninfected 
HeLa  cells  growing  in  sucpension  culture  for  a  period  of  one  hour,  it  is 
found  that  the  greatest  concentration  of  radioactivity  (specific  activity) 
is  in  the  smaller  size  RNA  which  is  generally  called  soluble  RWA.  The 
specific  activity  of  ribosomal  RNA  is  about  one-half  that  of  soluble  RNA 
and  about  equal  to  that  found  for  the  remaining  RWA  which  is  neither  soluble 
nor  ribosomaJU  • 

■3.2 
^■Jhen  P   is  given  to  virus  infected  cells  two  hours  after  infection 

and  the  cells  are  harvested  and  fractionated  at  three  hours,  measiirement 

of  ribosomal  radioactivity  indicates  that  the  new  ribosomal  RNA  made 

between  two  and  three  hours  is  not  significantly  different  from  similar 

RNA  isolated  from  control  cells.  The  major  difference  seems  to  be  a 

decrease  in  the  specific  activity  of  uridylic  acid. 

When  the  same  experiment  is  performed  between  foixr  and  one-half  and 
six  and  one-half  hours  after  infection,  the  newly  synthesized  ribosomal 
RNA  differs  markedly  in  that  its  cytidylic  and  guanylic  acid  content  is 
decreased  and  the  specific  activity  of  its  pyrimidine  nucleotides  has 
changed  \d.th  respect  to  similar  RNA  from  uninfected  cells.  The  base 
composition  of  the  ribosomal  RNA  as  measured  by  total  phosphorus  has  not 
however,  changed  markedly  in  infected  cells  compared  to  control  cells. 
The  percent  base  composition  of  ribosomal  RNA  in  HeLa  cells  is  cytidylic 
acid  32. 9j  adenylic  acid  17.3;  uridylic  acid  15.7,  and  guanylic  acid  3^4-. 1. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  program  is  designed  to  lead  to  a  general  picture  of  the 
synthesis  of  an  animal  virus  by  following  events  at  a  molecular  level. 
It  is  hoped  that  the  key  steps  involved  in  the  conversion  of  the  cellular 
machinery  from  normal  metabolic  activity  to  a  virus  producing  system  will 
be  elucidated.   Interference  with  these  key  steps  may  lead  to  new  and 
general  methods  of  arresting  viral  disease. 

Proposed  Course  of  the  Project: 

The  total  RNA  of  the  cell  will  be  extracted  and  an  attempt  will  be 
made  to  separate  the  RNA  of  the  particular  parts  of  the  cell  directly  from 
the  total  extract.  A  method  has  already  been  devised  to  separate  the 
cytoplasmic  and  nuclear  RNA  of  HeLa  cells  and  I  will  attempt  to  fractionate 
these  RITA  materials  even  further.  Resolution  of  nuclear  RNA  into  chromatin 
and  nucleolar  material  will  be  attempted  using  ion  exchange  resins, 
molecular  sieves,  sucrose  and  cesium  chloride  density  gradients.  The  base 
composition  of  RNA  newly  synthesized  after  infection  of  HeLa  cells  with 
polio  virus  and  possibly  Krebs  ascites  cells  with  EMC  virus  should  give 
a  very  general  picture  as  to  where  viral  precursor  RNA  is  formed. 
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Viral  protein  antigen  experiments  are  also  anticipated.  Here  ultra- 
sound vill  be  used  to  fracture  purified  virus  into  its  constitutent  parts 
and  an  attempt  will  be  made  to  develop  antibody  to  these  fragments,  and 
also  to  see  if  the  fragments  can  be  used  in  antibody  blocking  experiments 
vith  a  purified  virus -antibody  system.  If  successful  these  techniques 
might  permit  the  identification  of  viral  protein  subunits  made  at  an 
early  time  after  infection.  The  techniques  of  imrauno-electrophoresis 
vill  be  losed  to  examine  the  various  cell  fractions  for  these  viral 
protein  subunits- 

Experiments  designed  to  follow  the  intracellular  fate  of  polio- 
virus  with  radioactive  RNA,  similar  to  those  performed  by  Joklik  and 
Darnell  are  planned.  The  major  difference  in  approach  will  be  a  concentra- 
tion of  attention  on  intracellular  RNA.   Instead  of  disrupting  viriis 
infected  cells  with  a  sonic  oscillator,  gentle  means  of  disrupting  the 
cells  will  be  used  in  order  to  try  to  find  the  existence  of  a  long  3j.ved 
polymeric  piece  of  virus  RNA  which  might  be  a  template  for  continued 
virus  production.  An  attempt  to  find  a  piece  of  virus  RNA  with  a  sedi- 
mentation coefficient  of  at  least  hS   (MW  r  25,000),  similar  to  ribosomal 
precursor  RM  will  be  made. 

Also  an  investigation  is  planned  to  determine  whether  or  not  a 
correlation  can  be  made  with  the  time  of  synthesis  of  viral  RNA  and  its 
base  composition.  If  different  parts  of  a  single  virus  RNA  molecxile 
are  made  at  different  times  and  if  these  parts  have  a  different  base 
composition,  an  experiment  where  p32  is  administered  at  two  different 
times  during  the  time  course  of  production  of  viral  RNA  followed  by  a 
base  analysis  of  these  RNA's  should  reveal  these  differences. 
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Part  A. 

Project  Title:   Biology  of  mitochondria  and  its  relation  to 
endogenous  and  viral  diseases 

Principal  Investigator:   Dr.  H.  G.  duBuy 

Other  Investigators:  J.  L.  Showacre 

Cooperating  Units:  Analytical  Services  Unit,  Mr.  H.  G,  McCaim 
Laboratory  of  Technical  Development,  NHI 
Dr.  Joseph  Hayes 

Man  Years: 

Total:  3  2/12 

Professional:  1  2/l2 

Other:    "  2 

Project  Description:  ;  . 

Objectives: 

To  define  the  biological  characteristics  of  normal  mitochondria, 
and  to  investigate  the  relationship  between  mitochondria  and  virus  repli- 
cation. 

Methods  Employed; 

The  methods  encompass  the  application  of  the  cytochemical  findings 
reported  under  project  No.  NIAID-SoA.  They  also  include  Warburg  metabolic 
techniques,  determination  of  oxidative  phosphorylation,  tetracycline 
uptake,  nucleoprotein  content,  and  enzyme  content  determination  by  chemical 
and  electrophoretic  means. 

The  results  are  applied  to  _in  vitro  cultivation  of  isolated  mito- 
chondria and  the  cultivation  of  viruses  on  such  cultures. 


Part  B  included:  Yes 
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Major  Findings: 

A  paper,  containing  the  major  findings,  was  presented  at  the  5th 
International  Pigment  Cell  Conference,  published  in  the  Annals  of  the  New 
York  Academy  of  Sciences,  I961.  Five  series  of  experiments  were  presented 
in  support  of  the  theory  that  melanin  granules  represent  modified  mito- 
chondria. One  set  of  experiments  showed  that  melanin  granules  selectively 
take  up  tetracycline,  as  do  mitochondria  of  normal  tissues.  This  latter 
evidence  was  given  in  an  article  published  in  Science,  January  I961.  It 
establishes  for  the  first  time  convincing  evidence  for  the  precise  locali- 
zation of  an  antibiotic  on  particular  subcellular  elements,  the  mitochondria. 
It  further  supplies  a  tool  to  characterize  mitochondria  in  living  cells. 
It  has  supplied  a  great  number  of  leads  for  the  study  of  the  role  of 
mitochondria,  ^^  vivo,  in  various  organs.   These  leads  will  be  followed 
when  opportunities  are  available. 

A  method  for  the  quantitative  determination  of  ATP  (adenosine 
triphosphate)  in  crude  extracts  was  developed,  using  the  frozen  Rabbit 
Psoas  muscle  as  indicator.  The  details  will  be  presented  in  a  separate 
report.  The  availability  of  such  a  method  is  important,  since  iri   vitro 
systems  will  not  synthesize  in  the  absence  of  high  energy  phosphate. 

With  this  method,  it  was  established  that  acetone  powders  of  brain 
mitochondria  will  phosphorylate  PD'P.      It  is  planned  to  use  such  powders 
to  enforce  the  phosphorylation  of  intact  isolated  mitochondria. 

It  was  further  found  that  acetone  powders  of  brain  mitochondria, 
besides  glycolyzing,  also  oxidatively  metabolized  glucose.  The  precise 
pathway  is  under  further  investigation. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  cultivation  of  mitochondria  in  vitro  when  accomplished  should 
allow  the  cultivation  _in  vitro  of  those  viruses  which  multiply  in  the 
cellular  cytoplasm.  The  selective  uptake  of  tetracycline  by  mitochondria 
is  useful  in  two  major  ways:  l)  its  antibiotic  effect  can  be  studied  in 
respect  to  a  specific  subcellular  element.  For  instance,  the  affinity  of 
mitochondria  of  the  host  cell,  and  those  of  tetracycline»susceptible  or 
tetracyc line-resistant  pathogens  can  be  compared,  and  2)  tetracycline  as 
an  indicator  of  mitochondrial  elements  can  be  used  to  show  the  extent  of 
mitochondrial  breakdown,  either  as  a  result  of  techniques  and  media  used 
to  prepare  subcellular  fractions,  or  as  a  result  of  the  incorporation  of 
bacteria  or  viruses  in  certain  intact  host  cells. 
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Proposed  Course  of  the  Project; 

Mitochondrial  fractions  will  be  prepared  by  various  extraction 
techniques,  and  in  various  media.  Their  intactness  vill  be  determined 
by  microscopic  observation,  by  the  quantitative  detemiination  of  tetra- 
cycline retained  by  the  mitochondria,  and  by  the  biochemical  determination 
of  the  number  of  complete  enzyme  systems,  retained  by  the  mitochondria 
after  manipulation,  in  order  to  establish  the  optimal  conditions  for 
in  vitro  cultivation  of  mitochondria. 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

du  Buy,  H.  G.  and  Showacre,  J.  L.   Selective  Localization  of 

Tetracycline  in  Mitochondria  of  Living  Cells.   Science,  Vol.  133, 
196-197,  January  20,  I961. 

du  Buy,  H.  G.  and  Woods,  M.  W.  Segregation  of  cytoplasmic  particles 
in  green  plants.  Recent  Advances  in  Botany  II,  lhQS-lk<^k, 
Univ.  of  Toronto  Press. 

du  Buy,  H.  G.,  Showacre,  J.  L.  and  Hesselbach,  M,  L.   Enzymic 

and  other  Similarities  of  Melanoma  Granules  and  Mitochondria. 
Ann.  N.  Y.  Acad.  Sci.,  Dec.  I961. 


Honors  and  Awards  relating  to  this  project: 
None 


3^ 


Serial  No.  MIAID-86A 

1.  Biology  of  Viruses 

2.  Biochemistry  &  Biophysics 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  I961 


Part  A, 


Project  Title:  Characterization  of  mitochondria 
Principal  Investigator:  Jane  1.  S.novacre 
Other  Investigators:  Dr.  H.  G.  ,: -,  Buy 
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Project  Description: 

Objectives: 

To  study  the  morphological  and  metabolic  effects  of  viral  and 
bacterial  pathogens  on  infected  cells. 

Methods  Employed; 

Living  cells  were  examined  by  light,  phase  and  fluorescence 
microscopy  following  exposure  to  infectious  agents  (viruses,  bacteria), 
fluorescent  compounds  (tetracycline),  and  other  vital  stains.  Sources 
of  cells  vere:  primary  and  established  tissue  cell  lines,  normal  and 
neoplastic  tissues  from  animal  organs  and  cultures  of  microorganisms 
(S.  typhosa).  Tissue  culture  cells  vere  grovn  on  coverslips  and  mounted 
either  on  regular  slides  for  fluorescent  studies,  or  in  a  special  chamber 
for  continued  observation  of  living  cells.  Still  and  cine-photomicro- 
graphic  records  were  made. 


Part  B  included:  Yes 


3 


r 


Serial  No.  NIAID-86A 

Major  Findings; 

Cytopathogenic  effect  on  single  cells  in  tissue  culture.  A  range 
of  concentrations  of  tetracycline  has  been  studied  in  tissue  culture  cells 
under  conditions  where  decreased  cell  division  and  morphologic  changes  are 
minimized.   This  was  preliminary  to  a  study  of  the  effects  of  the  mito- 
chondrially  adsorbed  tetracycline  on  virus  multiplication. 

Since  primary  monkey  kidney  cell  cultures  are  well  suited  for 
cytologic  study,  and  since  several  simian  agents  produce  pronounced  cyto- 
pathogenic  effects,  these  agents  are  being  used  in  conjunction  with 
tetracycline  in  an  effort  to  detect  earlier  CPE  and  relate  its  develop- 
ment to  changes  in  normal  cell  constituents.  Although  no  gross  differences 
in  intensity  of  staining  between  viral  infected  and  non- infected  cells  have 
been  noted,  staining  properties  of  inclusion  bodies  are  being  followed 
further . 

Microorganisms .  Observations  on  the  fluorescence  of  extracellular 
S.  Typhosa  to  which  tetracycline  was  added  showed  two  stages  in  the  uptake 
of  tetracycline.   In  the  first,  the  drug  appeared  predominantly  in  the 
bacterial  wall  with  small  amounts  in  the  cytoplasm,  and  in  the  second 
stage  predominantly  within  the  bacterial  cytoplasm.  Certain  factors  such 
as  media,  antibiotic  concentration  and  number  of  organisms  were  found  to 
affect  the  development  and  manifestations  of  stage  two.  A  slight 
development  of  stage  two  was  associated  with  bacteriostatic  effects. 
Certain  marked  manifestations  of  stage  two  were  associated  with 
bactericidal  effects. 

Fluorescence  microscopy  of  intracellular  S.  Typhosa  showed  that 
the  effect  of  tetracycline  was  limited  to  a  slight  development  of  stage 
two.  While  the  living  host  cell  accumulated  considerable  tetracycline,  as 
evidenced  by  strong  mitochondrial  fluorescence,  very  little  appeared  to  be 
taken  up  by  the  intracellular  S.  Typhosa.  When  fluorescence  was  detectable 
it  appeared  predominantly  in  the  wall  of  the  intracellular  bacteria. 

Melanotic  and  amelanotic  tumor  tissue.  Melanized  and  amelanized 
granules  in  tumor  cells  of  S91  melanoma  were  found  to  stain  with  tetra- 
cycline. Phagocytized  melanin,  present  in  compound  bodies,  on  the  other 
hand,  did  not  show  fluorescence  with  tetracycline.  This  information  has 
been  used  as  one  line  of  evidence  for  the  mitochondrial  nature  of  melanin 
granules.  It  was  presented  at  the  5th  International  Pigment  Cell 
Conference,  October  I96I. 

Tetracycline  and  liver  damage.  Attempts  to  produce  fatty  degener- 
ation in  liver  tissue  of  mice  by  tetracycline  therapy  were  unsuccessful. 
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Significance  to  Bio-medlcal  Research  and  the  Program  of  the  Institute; 

Evidence  of  early  specific  effects  of  virus  invasion  may  indicate 
an  intracellular  locus  of  virus  activity  and  elucidate  whether  the 
characteristic  cytopathogenic  effects  are  directly  or  indirectly  related 
to  viral  production. 

Tetracycline  provides  a  visual  tag  for  study  of  the  uptake  and 
localization  of  an  antibiotic  and  provides  further  information  regarding 
microbial  persistence  folloving  antibiotic  therapy.   In  view  of  the 
localization  of  tetracycline  in  mitochondria  of  animal  tissue  cells  and 
the  similarity  of  certain  staining  patterns  of  tetracycline  to  Janus 
green  B  in  microorganisms,  the  active  material  upon  which  an  antibiotic 
acts  in  microorganisms  may  be  mitochondrial  in  nature.  Tetracycline  has 
provided  further  evidence  for  the  mitochondrial  nature  of  melanoma 
granules. 

Proposed  Course  of  the  Project; 

Work  on  the  cytopathogenic  effect  on  living  cells  is  being 
continued.  A  manuscript  is  in  preparation  regarding  tetracycline  and 
microorganisms.  Data  on  the  staining  of  melanomas  has  been  presented 
and  is  to  be  published. 
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Part  B   Honors,  Awards,  and  Publications     / 

Publications  other  than  abstracts  from  this  project: 

Showacre,  J.  L. ,  H.  E.  Hopps,  H.  G.  du  Buy  and  J.  E.  Smadel. 

Effect  of  antibiotics  on  intracellular  salmonella  typhosa. 
I.  Demonstration  by  phase  microscopy  of  prompt  inhibition 
of  intracellular  multiplication.  J.  Immunology  87:  153-l6l, 
1961. 


Honors  and  Awards  relating  to  this  project; 
None 
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Part  A, 


Project  Title:   Investigations  of  interference  with  enzymatic 
functioning  of  mitochondria  as  a  mechanism  for 
carcinogenesis 

Principal  Investigator:   Dr,  M.  L.  Hesselbach 

Other  Investigators:  None 

Cooperating  Units:   Laboratory  of  Pathology,  NCI. 


Aan  Years: 

Total: 

3/12 

Professional: 

2/12 

.  Other: 

1/12 

Project  Description: 

Objectives: 

To  determine  whether  interference  with  the  functioning  of  mito- 
chondrial enzymes  leads  to  neoplasia.  Specifically,  it  is  desired  to 
find  a  single  dye  which:  l)  is  adsorbed  by  mitochondria;  2)  effects  the 
functioning  of  mitochondrial  enzymes,  and  3)  induces  neoplasia.  Then, 
perhaps,  a  connection  between  these  two  functions  of  a  single  agent  can 
be  demonstrated. 

Methods  Employed: 

Conventional  Warburg  manometry  for  metabolic  study  of  induced  and 
transplanted  tumors,  also  for  analysis  of  interaction  of  the  dyes  under 
study,  with  mitochondrial  enzymes. 

Different  methods  of  preparation  of  tissue  for  metabolic  studies: 
slicing,  homogenization,  and  differential  centrifugation. 
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Chemical  analyses  for  total  nitrogen,  lactic  acid  and  inorganic 
phosphorus . 

Histological  preparation  and  examination  of  treated  areas,  tumors, 
and  organs. 

A  study  of  vehicles  which  would  allow  repeated  injections  of 
Janus  green  B  over  a  long  period  has  been  made.  Non-aqueous  r.edia  were 
found  to  be  necessary.  Prolonged  testing  has  made  it  possible  to  choose 
the  best  of  these. 

Major  Findings; 

Rats,  repeatedly  injected  with  Janus  green  B  have  developed  trans- 
plantable tumors  at  the  site  of  injection. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 

Both  viruses  (exogenous)  and  altered  subcellular  particles 
(endogenous)  have  been  implicated  as  the  cause  of  cancer.  This  study  is 
an  effort  to  determine  the  relation  of  mitochondria  to  these  possible 
oncogenic  agents. 

Proposed  Course  of  the  Project: 

Discontinuation  of  the  project  because  of  resignation  of  the 
principal  investigator.  However,  the  tumors  will  be  further  studied, 
in  order  to  obtain  sufficient  information  for  a  report  to  be  published. 
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Project  Title:   Demonstration  of  glucose  metabolism  and  peptide 
bond  formation  by  isolated  brain  and  liver 
mitochondria 

Principal  Investigator:  Dr,  M.  L.  Hesselbach 

Other  Investigators:  Dr.  H.  G.  du  Buy 

Cooperating  Units:   Analytical  Chemistry  Section,  NIAMD 


1  Years: 

Total: 

5/12 

Professional: 

U/12 

Other: 

1/12 

Project  Description: 

Objectives: 

To  demonstrate  that  isolated  mitochondria  participate  in  protein 
metabolism  and  that  not  only  isolated  brain  mitochondria  but  also  liver 
mitochondria  contain  the  complete  enzyme  systems  to  metabolize  glucose. 

Methods  Employed; 

Conventional  Warburg  manometry,  chemical  lactic  acid  determinations, 
centrifugal  separation  of  subcellular  elements,  biochemical  and  bio- 
physical approach  to  choice  of  materials  for  a  suspension  medium  which 
will  keep  mitochondria  structiirally  and  functionally  intact,  biochemical 
approach  to  determining  materials  to  be  added  to  isolated  mitochondria 
to  restore  in  vivo  enzymatic  activity.  For  demonstration  of  peptide- 
bond  formation:  one-dimensional  paper  chromatography. 
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Major  Findings;  .   " .  . 

A  comparison  was  made  between  the  glucose  metabolism  of  mouse 
brain  and  liver  mitochondria,  and  that  of  Cloudman  Sg-j^  and  Sq^^  W  melanoma 
granules. 

The  granule  fractions  were  prepared  by  the  technique  of  differential 
centrifugation  and  by  the  sucrose  gradient  technique.   It  was  found  that 
-he  glucose  metabolism  of  comparable  amounts  of  melanin  granules  was  of 
-.he  same  order  of  magnitude  as  that  of  brain  mitochondria.  The  data  were 
presented  at  the  5'th  International  Pigment  Cell  Conference  as  support  for 
-he  theory  that  melanin  granules  represent  modified  mitochondria. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  relation  of  viruses  to  mitochondria  (site  of  virus  repro- 
duction, origin  of  viruses,  site  of  neoplastic  change)  can  only  be  fully 
■jmderstood  when  the  physical  and  chemical  characteristics  of  mitochondria 
become  known.   It  would  be  strange  if  liver  tissue  could  not  metabolize 
glucose,  since  it  stores  it  (as  glycogen),  etc.   It  would  also  be  strange 
if  this  essential,  energy- producing  metabolism  were  not  located  on  the 
-mitochondria  in  liver  cells  as  it  is  in  brain  cells. 

If  isolated  mitochondria  can  be  shown  to  synthesize  the  peptide 
bond,  it  will  add  significantly  to  our  knowledge  of  the  role  of  mito- 
chondria in  the  living  cell. 

Proposed  Coiirse  of  the  Project; 

Discontinuation  of  the  project,  with  integration  of  some  of  the 
phases  with  project  NIAID-86. 
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Project  Title:  Comparison  of  the  properties  of  crude  and  crystal- 
lized Coxsackie  A- 10  virus,  of  Cloudman  S51,  mouse 
melanoma  and  of  mouse  muscle  nucleoprotein 

Principal  Investigator:  Dr.  H.  G.  du  Buy 

Other  Investigators:  H.  Sasame 

Cooperating  Units:  None 


Man  Years: 

Total: 

6/12 

Professional: 

2/12 

Other: 

V12 

Project  Description: 

Objectives; 

To  compare  preparations  of  purified  virus  with  those  of  mouse 
muscle  and  melanoma  nucleoprotein,  chemically  and  immunologically. 

Methods  Employed;        .   . 

For  virus  purification:  Coxsackie  A-IO  virus  of  suckling  mouse 
origin  is  purified  and  concentrated  by  chemical,  physical  and  ultra- 
centrifugal  means.  Purified  virus  is  analyzed  for  protein  and  nucleic 
acid  content. 

For  muscle  and  Sq^^  nucleoprotein  preparation  available  methods 
were  not  applicable  to  the  materials  under  study.  Some  steps,  used  for 
the  preparation  of  so-called  ribosomes,  followed  by  modifications  of 
existing  purification  procedures,  have  given  promising  results. 
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Major  Findings; 

The  intracellular  distribution  of  ribose  nucleic  acid  over  sub- 
cellular fraction  of  five  tissues  was  compared.  The  fractions  were 
obtained  by  selective  centrifugation.  The  tissues  investigated  were: 
mouse  liver,  mouse  braia,  Sq-j^  mouse  melanoma,  and  the  Sg-,W  araelanotic 
mouse  melanoma  (derived  from  the  Soj  melanoma). 

The  amount  of  RNA  in  the  melanoma  granules  was  of  the  same  order 
as  that  found  in  the  granules  of  the  amelanotic  melanoma  and  that  in  the 
mitochondrial  fraction  of  the  other  tissues.  This  was  used  as  one  of 
the  five  lines  of  evidence,  that  melanin  granules  are  modified  mitochondria. 
The  data  were  presented  at  the  5'th  International  Pigment  Cell  Conference, 
October  I961. 

The  introduction  of  viruses  into  normally  resistant  cells  by 
cellular  uptake  of  glass -adsorbed  virus  has  been  further  studied. 
Further  studies  are  necessary  to  determine  whether  this  uptake  was  due 
to  phagocytosis  or  to  mechanical  introduction  by  centrifugal  force. 

The  introduction  of  the  self- duplicating  portion  of  melanoma 
cells  into  susceptible  hosts  has  led  to  negative  results,  thus  far.  No 
satisfactory  method  for  the  preparation  of  active  nucleic  acid  is  yet 
available. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

The  introduction  of  virus  into  cells  which  are  normally  not 
susceptible  to  this  virus,  except  in  its  nucleic  acid  stage,  might 
throw  further  light  on  the  conditions  which  govern  virus  multiplication 
in  host  cells. 

The  introduction  of  a  self-duplicating  portion  of  mitochondria 
from  cancer  cells  into  susceptible  hosts  might  lead  to  formation  of 
this  specific  neoplasm,  and  thus  bridge  the  virus  and  the  mitochondrial 
theories  of  carcinogenesis. 

Proposed  Course  of  the  Project: 

Discontinuation  of  the  project.  Parts  to  be  incorporated  into 
project  NIAID-86. 
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Part  A 


Project  Title:   The  Mechanism  of  Production  of  Poliovirus  in  Cultured 
Mammalian  Cells 

Principal  Investigator:   Dr.  Leon  Levintow 

Other  Investigators:  Dr.  Jacob  V.  Maizel,  Jr.,  Dr.  Matthew  D.  Scharff, 
Mrs,  Marilyn  M.  Thoren,  Mr.  J.  Leonard  Hooper  and 
Mr.  Aaron  E.  Freeman 

Cooperating  Units:    None 

Man  Years  (calendar  year  1961) 
Total:        8-6/12 
Professional:   2-6/12 
Other:         6 

Project  Description: 

Obiectives:  To  define  the  events  during  the  adsorption  and  maturation 
of  poliovirus  in  biochemical  terms,  and  to  investigate  the  mode  of  replica- 
tion of  viral  protein  and  RNA, 

Methods  Employed:   Cultured  cells  are  infected  with  poliovirus  in  a 
chemically  defined  medium,  and  the  course  of  the  infection  is  followed  by 
quantitative  plaque  assays  of  infectious  virus  and  infectious  RNA.   Virus 
isolated  from  infected  cultures  is  purified,  degraded,  and  characterized 
chemically  by  a  variety  of  procedures,  including  chemical  and  enzymatic 
hydrolysis,  paper  and  column  chromatography,  electrophoresis,  and  isotope 
tracer  techniques. 

Major  Findings:   The  fact  that  poliovirus  is  assembled  from  the  soluble 
amino  acids  and  nucleotides  of  the  cell  has  permitted  study  of  the  formation 
of  the  viral  protein  and  nucleic  acid  with  the  aid  of  radioactive  isotopes. 
These  results,  confirmed  by  independent  techniques,  indicate  that  the 
synthesis  of  the  two  macromolecules  is  closely  coordinated  in  time,  and 
suggest  the  possibility  that  their  replication  may  be  interdependent.   Further 
insights  into  this  problem  have  been  gained  by  utilizing  metabolic  antagonists. 
Although  viral  RNA  can  be  formed  in  the  presence  of  a  concentration  of 
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p-f luorophenylalanine  which  prevents  formation  of  infectious  virus,  the 
results  do  not  necessarily  imply  dissociation  of  virus  protein  and  nucleic 
acid  under  these  conditions.   Moreover,  the  results  with  puroraycin,  a 
specific  inhibitor  of  protein  synthesis,  which  prevents  virus  nucleic  acid 
synthesis  as  well,  support  the  view  that  replication  of  the  latter  depends 
on  prior  or  concomitant  specific  protein  synthesis, 

Poliovirus  appears  to  consist  of  a  single  molecule  of  ribonucleic  acid, 
enclosed  in  a  protein  coat  of  60  apparently  identical  subunits.   Chemical 
and  physical  determination  of  the  size  and  character  of  the  subunit  has  been 
undertaken,  data  which  have  not  been  available  for  any  animal  virus.   The 
purification  procedure  has  been  modified  to  permit  the  weekly  production  of 
6-10  mg  of  pure  virus  for  study.   As  is  the  case  with  several  plant  viruses, 
no  free  N-terminal  amino  acid  residues  has  been  found.   Preliminary  esti- 
mations of  the  size  of  the  basic  chemical  subunit  indicate  that  it  is 
considerably  larger  than  the  predicted  unit  molecular  weight  of  about  20,000. 

Significance  to  the  Program  of  the  Institute:   Study  of  virus  replica- 
tion not  only  affords  insights  into  the  pathogenesis  of  viral  disease,  both 
at  the  cellular  and  whole  animal  level,  but  provides  a  useful  model  of  a 
rapidly  reproducing  biological  unit  at  the  cellular  and  sub-cellular  level. 
The  system  in  vitro  is  well  adapted  for  the  investigation  of  general  problems 
concerning  the  mode  of  replication  of  protein  and  nucleic  acid. 

Proposed  Course  of  the  Project;  , 

1.  The  synthesis  of  specific  protein  in  poliovirus  infected  cells  and 
its  relationship  to  nucleic  acid  synthesis,  will  be  investigated  by  sensitive 
and  specific  immunological  techniques. 

2.  Studies  on  the  chemical  and  physical  characterization  of  the 
poliovirus  subunit  will  be  continued. 

3.  Further  studies  will  be  carried  out  on  the  chemical,  physical  and 
biological  properties  of  the  infectious  RNA  extracted  from  purified  virus. 

4.  Attempts  will  be  made  to  develop  a  practical  system  for  the  study 
of  aspects  of  viral  replication  at  the  sub-cellular  level. 
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Part  B      Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Levintow,  L.,  Thoren,  M.  M.,  Darnell,  J.  E.,  Jr.,  and  Hooper,  J.  L. 
Effect  of  p-Fluorophenylalanine  on  the  Replication  of  Poliovirus. 
Virology,   In  press. 

Levintow,  L.  and  Eagle,  H.   The  Biochemistry  of  Cultured  Mammalian 
Cells.   Ann.Rev.Biochem.  30:  605-640,  1961. 

Darnell,  J.R.,  Jr.,  Levintow,  L.,  Thoren,  M.  M.  and  Hooper,  J.  L. 
The  Time  Course  of  Synthesis  of  Poliovirus  RNA.   Virology  13: 
271-279,  1961. 

Joklik,  W.  K.  and  Darnell,  J.  £.,  Jr.   The  Adsorption  and  Early  Fate 
of  Purified  Poliovirus  in  HeLa  Cells.   Virology  12:  439-448,  1961. 

Darnell,  J.  E.,  Jr.   The  Origin  and  Time  of  Synthesis  of 
Constituents  of  Poliovirus.   Perspectives  in  Virology,  Vol.  2^. 

Levintow,  L.  and  Eagle,  H.   The  Technique  of  Mammalian  Cell  Culture. 
In  Colowick  and  Kaplan's  Methods  in  Enzyraology,  Vol.  5.   In  press. 

Darnell,  J.  E.,  Jr.  and  Eagle,  H.   The  Biosynthesis  of  Poliovirus  in 
Cell  Cultures.   Adv.  in  Virus  Research,  Vol.  7^  1-26,  1960. 

Honors  and  Awards  relating  to  this  project: 

Invited  lecture:   "The  Biochemistry  of  Poliovirus,"  at  Tufts 

University,  School  of  Medicine,  Department  of 
Biology,  May  12,  1961. 
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Project  Title:   Mechanism  of  Drug  Resistance  in  Cultured  Mammalian  Cells 

Principal  Investigator:   Dr.  Stanley  Barban 

Other  Investigators:   Mr.  Henry  0.  Schulze 

Cooperating  Units:    None 

Man  Years  (calendar  year  1961) 
Total:         3 
Professional :   1 
Other:         2 

Project  Description: 

Objectives:   To  study  the  biochemical  basis  of  the  development  of 
resistance  to  a  glucose  analogue  in  a  strain  of  human  cells  in  culture;  to 
determine  the  effect  of  various  hormones  on  drug  resistance;  and  to  investi- 
gate the  glucose  transport  system  in  this  drug  resistant  strain. 

Methods  Employed:   The  techniques  employed  in  this  project  are:   cell 
fractionation  and  isolation  of  enzymes  of  parent  sensitive  and  drug  resistant 
cells;  use  of  various  chemical  and  enzymatic  procedures  in  assaying  for 
carbohydrates  and  their  metabolic  products;  and  use  of  isotopically  labeled 
precursors.   These  procedures  have  been  described  in  detail  in  previous 
publications  relating  to  this  project. 

Major  Findings; 

1.   Biochemical  Basis  of  Resistance.   Previous  studies  have  demonstrated 
that  resistant  cells  have  a  reduced  capacity  to  phosphorylate  and  transport 
the  antimetabolite,  2-deoxy-d-glucose,  into  cells.   This  altered  transport 
mechanism  for  the  glucose  analogue  has  been  found  to  be  related  to  the 
presence  of  an  inhibitor  of  hexose  phosphorylation  in  the  resistant  cells. 
Another  significant  finding  is  an  8-10  fold  higher  level  of  alkaline 
phosphatase  activity  in  resistant  cells  as  compared  to  the  parent  sensitive 
cells.   The  question  of  whether  the  inhibitor  of  hexose  phosphorylation  is 
identical  with  alkaline  phosphatase  is  under  current  study. 
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2.   Effects  of  Hormones  on  Drug  Resistance.   Recent  findings  of  Cox 
and  MacLeod  have  shown  that  prednisolone,  a  hydrocortisone  analogue,  induces 
alkaline  phosphatase  activity  in  some  human  epithelial  cells.   We  have 
attempted  to  increase  alkaline  phosphatase  activity  in  sensitive  cells  as  a 
mechanism  of  decreasing  sensitivity  to  the  toxic  effects  of  2-deoxyglucose. 
It  has  been  found  that  when  sensitive  cells  are  grown  in  the  presence  of 
prednisolone,  they  are  indeed  capable  of  circumventing  the  toxic  effects  of 
2-deoxyglucose.   This  finding  suggests  that  one  mechanism  by  which  resistance 
to  the  antimetabolite  can  be  effected  is  a  consequence  of  higher  levels  of 
the  enzyme  alkaline  phosphatase. 

Significance  to  the  Program  of  the  Institute;   The  development  of 
resistance  to  metabolite  analogues  is  a  serious  problem  in  the  therapy  of 
neoplastic  diseases  as  well  as  infectious  diseases.   An  understanding  of  the 
nature  and  mechanisms  of  the  biochemical  changes  leading  to  resistance  to 
metabolite  analogues  and  other  drugs  poses  fundamental  questions  in  areas  of 
chemotherapy,  enzymology  and  biochemical  genetics. 

Proposed  Course  of  Proiect: 

1.  The  nature  of  the  inhibitor  of  hexose  phosphorylation  in  resistant 
cells  is  being  studied  in  connection  with  its  relationship  to  alkaline 
phosphatase.   In  addition,  the  effect  of  hormones  on  the  induction  of  the 
enzyme  alkaline  phosphatase  and  its  relationship  to  drug  resistance  will  be 
further  explored. 

2.  Studies  are  under  way  to  transform  drug  sensitive  cells  to  drug 
resistance,  using  the  DNA  from  deoxyglucose-resistant  cells.   This  system 
will  also  be  used  to  study  the  genetics  of  drug  resistance. 

3.  Since  the  resistant  cells  have  an  altered  hexose  transport  system, 
this  strain  of  cells  will  be  used  to  study  the  problem  of  carbohydrate 
transport  in  mammalian  cells.   The  relationship  of  various  hormones,  i.e. 
insulin  to  carbohydrate  transport  will  be  investigated. 

4.  The  relationship  of  glucose  metabolism  to  viral  synthes:..s  employing 
the  resistant  strain,  is  under  study, 

5.  The  resistant  cell  line  has  been  found  to  require  pyruvate  for 
sustained  growth  in  the  regular  cell  culture  medium.   In  view  of  the  key 
role  of  pyruvate  in  cell  metabolism,  the  importance  of  this  metabolite  for 
the  nutritional  requirements  of  drug  resistance  will  be  studied. 
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Part  B     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Barban,  S.   Mechanism  of  Resistance  to  2-Deoxyglucose  in  HeLa  Cells. 
Biochim.  et  Biophys.  Acta  47:  604-605,  1961. 

Barban,  S.  and  Schulze,  H.O.   The  Effects  of  2-Deoxyglucose  on  the 
Growth  and  Metabolism  of  Cultured  Human  Cells.   J.Biol.Chem.  236: 
1887-1890,  1961. 

Barban,  S.   Studies  on  the  Mechanism  of  Resistance  to  2-Deoxyglucose 
in  Mammalian  Cell  Cultures.   In  press. 


Honors  and  Awards  relating  to  this  project:   None. 
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Part  A. 

Project  Title:  Kinetics  and  Sites  of  Coxsackie  Virus  Multiplication 

Principal  Investigator:   Dr.  C.  F.  T.  Mattern  '   .     , 

Other  Investigators:   Lotta  Chi 

Wendell  Daniel 

Cooperating  Units:  None 

Man  Years: 

Total:  2  Vl2 

Professional:  1 

Other:  1  i|/l2 

Project  Description:  \.     • 

Objectives: 

To  establish  the  intracellular  site  or  sites  and  mechanism  of 
viral  RNA  and  protein  synthesis. 

Methods  Employed: 

One  phase  of  this  study  has  been  essentially  completed.  Coxsackie 
A-9  virus  was  cultivated  in  monkey  kidney  cell  and  samples  of  cells 
harvested  at  various  time  periods  after  inoculation.  The  cells  were 
separated  into  "cytoplasmic"  and  "nuclear"  fractions  by  citric  acid 
homogenization  and  centrifugation.  These  two  fractions  were  studied  for 
their  content  of  mature  virus.  Additionally,  they  were  extracted  with 
cold  phenol,  which  does  not  split  mature  Coxsackie  A-9  virus,  to  determine 
their  infectious  RNA  content. 

A  second  phase  of  this  investigation  involves  following  these  same 
events  with  fluorescent  antibody  studies.   High  titer ing  antibody  to 
purified  Coxsackie  A-9  virus  was  prepared  and  is  used  with  the  indirect 
fluorescent  antibody  technique  to  attempt  to  localize  sites  of  viral 
antigen  synthesis. 

Part  B  included:  No 
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Serial  No.  NIAID-69 
Major  Findings: 

1.  The  distribution  of  infectious  RNA  between  the  "nuclear"  and 
"non-nuclear"  fractions  was  found  to  vary  during  the  cycle  of  infection. 
During  the  early  stages,  between  one  and  three  hours,  the  total  extract- 
able  infectious  RNA,  as  measured  by  cold  phenol  treatment  of  whole  cells 
and  the  citric  acid  horaogenate,  appeared  to  be  associated  with  the  "nuclear" 
fraction.   Beyond  three  hours,  the  infectivity  was  associated  with  the 
"non-nuclear"  fraction.  The  total  increase  in  infectivity  of  RNA  in  the 
"non-nuclear"  fraction  was  about  8,000-fold,  whereas  that  of  the  "nuclear" 
fraction  was  about  90-fold. 

On  the  other  hand,  the  distribution  of  matiore  virus  between  the 
same  two  fractions  showed  that  whole  virus  was  higher  in  the  "non-nuclear" 
fraction  at  all  stages  of  the  cycle. 

These  data  have  been  interpreted  in  the  following  way.   Invading 
virus  releases  its  RNA  within  the  host  cell,  after  which  this  RNA  becomes 
associated  with  the  cell  nucleus.  V^ether  this  association  is  specifically 
related  to  viral  multiplication  or  an  incidental  association  due  to 
acidophilic  properties  of  the  nucleus  cannot  be  answered.  Subsequently, 
and  as  early  as  two  hours  after  infection,  there  is  an  increase  in 
infectious  RNA  in  the  "non-nuclear"  fraction,  presumably  representing  new 
nucleic  acid  synthesis  in  some  cytoplasmic  element.  This  multiplication 
proceeds  at  about  the  same  rate  and  for  approximately  the  same  length  of 
time,  as  does  the  accumulation  of  newly  synthesized  mature  virus.   Thus, 
these  data  are  felt  compatible  with  the  hypothesis  that  invading  virus  RNA 
may  initially  induce  some  nuclear  alteration  as  a  result  of  which  the  cyto- 
plasm initiates  viral  RNA  replication  and  possibly  protein  synthesis  as 
well. 

2.  Fluorescent  antibody  studies  have  shown  an  initial  faint  cyto- 
plasmic staining  at  about  1  hour,  decreasing  to  almost  no  staining  at  3 
hours.  Thereafter,  there  is  a  rapid  increase  of  cytoplasmic  staining. 
This  fluorescent  staining  distribution  closely  parallels  the  mature  virus 
concentration  found  in  the  cytoplasmic  fraction.  To  date,  no  evidence 
of  a  second  "nuclear"  antigen  has  been  found. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  study  is  intended  to  contribute  to  our  knowledge  of  the  nature 
of  the  processes  by  which  viruses  multiply,  the  ultimate  goal  of  which  is 
to  find  rational  means  of  controlling  virus  infections. 
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Serial  No.  NIAID-89 

Proposed  Course  of  the  Project; 

It  is  hoped  that  the  events  described  can  be  followed  by  high 
resolution  electron  microscopy  of  virus- infected  cells.  By  this  means, 
it  may  be  possible  to  confinn  the  proposed  hypothesis. 

Additional  studies  are  planned  to  elucidate  the  physical  and 
chemical  nature  of  the  virus  precursor  present  during  the  early  stages 
of  virus  infection.  Of  particular  interest  is  the  question  as  to 
whether  this  precursor  is  a  ribonucleoprotein  or  RNA  alone  in  a  configu- 
ration which  renders  it  stable  to  ribonuc lease. 
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Serial  No.  NIAID-89A 

1.  Biology  of  Viruses 

2.  Biochemistry  &  Biophysics 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year   I96I 


Part  A. 

Project  Title:  Virus  Structure 

Principal  Investigator:  Dr.  Carl  F.  T.  Mattern 

Other  Investigators:  Dr.  Arthur  G.  Malmon 
Lotta  Chi 

Cooperating  Units:  None 

Man  Years:  •   .   '■  " 

Total:        1  10/12  ' 

Professional:   1  .'• 

Other:  10/l2 

Project  Description: 

Objectives; 

To  elucidate  the  structure  of  animal  viruses. 

Methods  Employed; 

1.  High  resolution  electron  microscopy  employing  a  variety  of 
techniques  including  conventional  metal  shadowing,  negative  staining, 
positive  staining  and  new  methods  of  controlled  metal  shadowing. 

2.  X-ray  diffraction.  Hypothetical  models  of  virus  are  con- 
structed and  theoretical  X-ray  diffraction  patterns  calculated  and 
compared  with  X-ray  patterns  obtained  by  other  investigators.  Arrange- 
ments have  been  made  to  obtain  X-ray  pict\ires  of  virus  crystals  where 
such  are  not  available. 

3<.   Analytical  ultracentrifugation  is  used  to  determine  the  size 
of  various  virus  components. 

h...    Chemical  analyses  are  performed  including  nucleic  acid  base 
composition.  Amino  acid  composition  will  be  determined. 

Part  B  included:  No 
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Serial  No.  NIAID-89A 
Major  Findings; 

1.  Coxsackie  virus  has  been  shown  to  have  an  outer  envelope, 
presumably  protein,  and  a  dense  inner  core  of  RWA  or  ribonucleoprotein. 

2.  A  '"top"  component  in  the  cesium  chloride  gradient  has  been 
found  to  consist  largely  of  hollow" spheres, "  presimiably  empty  protein 
shells,  containing  relatively  little  infectivity.  This  component  is 
analogous  to  the  top  components  found  with  poliovirus  and  turnip  yellow 
virus. 

3.  Coxsackie  virus  has  been  found  to  contain  about  25^  RNA  by 
weight  and  chemical  analysis  of  the  RNA  of  Coxsackie  virus  groups  A-9 
and  A- 10  show  them  to  be  essentially  identical,  but  both  different  from 
the  base  composition  of  poliovirus. 

h.     A  model  has  been  constructed  which  may  explain  the  discrepan- 
cies between  X-ray  diffraction  deduced  structure  of  tobacco  mosaic  and 
the  observations  of  electron  microscopy. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

This  project  is  an  effort  to  elucidate  the  S-iiimensional  structure 
of  animal  viruses;  their  subunit  orientation,  subunit  substructure,  and 
the  configuration  of  the  RNA  within  the  virus. 

Proposed  Course  of  the  Project; 

To  continue  to  investigate  by  the  means  described  four  known 
structures  associated  with  Coxsackie  virus:  the  mature  virus,  top  component, 
virus  precursor,  and  ribonucleic  acid  as  extracted  by  the  hot  phenol 
procedure. 
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Serial  No.   NIAID-89B 

1.  Biology  of  Viruses 

2.  Biochemistry  &  Biophysics 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  I96I 


Part  A. 


Project  Title:  Methods  for  Study  of  Nucleic  Acid  Structure 

Principal  Investigator:  Dr.  Arthur  G.  Malmon  .   .  / 

Other  Investigators :  None 

Cooperating  Units:  None  ._  ■ 

Man  Years: 

Total:        5/12 

Professional:  5/12  .'  - 

Other: 

Project  Description: 

Objectives: 

To  develop  new  techniques  for  the  study  of  nucleic  acid  structure. 

Methods  Employed:  .  -  . 

The  particular  methods  to  be  used  are  in  the  planning  stage.  The 
general  procedure  will  be  to  label  specific  regions  of  a  ribonucleic  acid 
molecule  with  a  fissionable  material,  deposit  the  molecule  in  extended 
form  on  a  material  suitable  for  electron  microscope  observation,  induce 
fission  in  the  fissionable  atoms  by  exposure  to  an  appropriate  neutron 
source,  and,  by  observing  the  tracks  of  the  fission  fragments  by  electron 
microscopy,  determine  the  relative  location  of  the  labeled  site. 

Major  Findings; 

No  experimental  work  has  yet  been  performed.  However,  the  feasi- 
bility of  observing  fission  tracks  in  a  suitable  substrate,  and  of 
inducing  sufficient  fission  events  in  a  reasonable  time  with  available 
neutron  sources  has  been  established. 

Part  B  included:  Mo 


Serial  No.  NIAID- 


Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 

If  successful,  this  method  will  offer  a  means  of  relating  chemical 
properties,  and  possibly  genetic  characteristics,  to  position  on  a  nucleic 
acid  molecule.  Such  information  will  contribute  to  the  understanding  of 
the  biological  function  of  nucleic  acids. 

Proposed  Course  of  the  Project; 

A  prime  requirement  for  application  of  this  method  is  the  ability 
to  attach  the  fissionable  atoms  to  specific  location  on  the  nucleic  acid 
molecule.  Theoretical  and  experimental  investigation  of  this  problem 
will  be  undertaken;  the  course  will  be  to  analyze  the  available  data  on 
binding  of  metal  ions  to  nucleic  acid,  and  to  search  for  conditions  which 
promote  meaningful  binding  of  a  fissionable  material,  particularly  uranium. 
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ADMINISTRATIVE  ASPECTS 

The  third  year  of  the  existence  of  the  Laboratory  was  as 
eventful  and  stormy  as  the  last,  with  administrative  upheavals, 
personnel  shifts  and  redirection  of  research  programs. 

In  mid-year  Dr.  Shelokov  relinquished  directorship  of  Middle 
America  Research  Unit  (MARU)  to  Dr„  Beye  and  Dr.  Peralta  replaced 
him  as  Acting  Head  of  the  Virus  Diseases  Section.   Major  Diercks 
replaced  Major  Taylor  as  Head  of  the  redesignated  Mycotic  and 
Bacterial  Diseases  Section.   Dr.  Beye  organized  the  Epidemiology 
Section,  which  besides  Drs.  Brennan  and  Yunker  (the  former  Acar- 
ology  group)  includes  Dr.  Mackenzie,  who  recently  reported  on 
duty.   Dr.  Ordonez  completed  his  one-year  fellowship  in  virology 
and  departed  for  Pittsburgh.   Dr.  Brody  was  transferred  to  Beth- 
esda,  pending  a  6  months'  assignment  to  Moscow  in  1962.   Dr. 
Bruckner,  Dr.  Peralta  and  Mr.  Vogel  contracted  Venezuelan  en- 
cephalitis in  the  course  of  studies  on  what  eventually  turned 
out  to  be  a  major  urban  epidemic  of  this  disease;  all  the  MARU 
personnel  received  live  VEE  virus  vaccine;  for  many  months  field 
and  laboratory  VEE  studies  replaced  most  of  the  scheduled 
virological  activities. 

A  natural  shift  in  interests  has  occurred  with  Dr.  Shelokov 's 
return  to  Bethesda  and  the  addition  of  Drs.  Wiebenga  and  McCloskey 
plus  several  new  technical  personnel  to  the  Arthropod-borne  Virus 
Section  staff.   Mr.  Gibbs,  Dr.  Woke  and  Mr.  Pennington  have  re- 
mained with  the  Section. 

The  physical  facilities  of  both  laboratories  changed  during 
the  year:   MARU  expanded  to  the  second  and  third  floors  of  the 
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former  C  ,nal  Zone  nurses  home,  v;hile  the  dismal  basement  of 
Building  5  at  NIH  was  rebuilt  into  an  attractive  modern  laboratory 
(in  addition,  two  office  and  three  laboratory  rooms  on  the  second 
floor  and  an  attic  space  for  uninfected  animals  were  assigned  to 
LTV) ,   Reconstruction  and  expansion  interferred  with  work  in  both 
locations,  but  the  Bethesda  laboratory  had  to  be  shut  down  for 
about  two  months  of  the  yearl 

The  administrative  and  personnel  changes  noted  for  MARU  have 
not  radically  altered  the  virological  research  program  (except 
for  epidemic  emergency  needs) ,  but  new  interests  in  specific 
parasitic  and  bacterial  diseases  are  bound  to  emerge.  Iv.   Beth- 
esda, the  mission  and  the  objectives  of  the  Section  have  been 
redefined,  research  projects  redesigned  and  new  ones  initiated. 
The  planned  program  will  relate  the  work  of  the  two  virus  sections, 
coordinating  the  field  and  laboratory  investigations  on  arthropod- 
borne  viruses  of  public  health  importance. 

We  hope  that  the  next  year  will  be  less  stormy,  although  it 
is  bound  to  be  eventful;  for  one  thing,  we  still  have  to  fill  the 
two  critically  important  vacancies  of  the  virus  section  Heads  in 
Panama  and  in  Bethesda»  '  • 

RESE/JICH  HIGHLIGHTS 

During  the  period  of  about  four  months,  devoted  to  program 
reorganization,  recruitement  and  training  of  technical  personnel, 
the  Bethesda  group  has  not  had  the  time  to  develop  enough  new 
material  to  be  featured  here.   On  the  other  hand,  the  C?nal  Zone 
component  has  continued  its  productive  activities  along  the  es- 
tablished lines,  but  with  many  new  findings, 

Venezuelan  Equine  Encephalitis  (VEE) ,   The  first  isolation 
of  this  virus  in  Panama  was  accomplished  in  April  from  specimens 
obtained  from  a  dying  Panamanian  boy.   Three  senior  laboratory 
staff  members  became  infected  as  a  result  of  the  exposure  (with 
virus  isolation  and  serological  confirmation  in  each  case) ,   En- 
tire MARU  contingent  was  then  immunized  with  the  live  attenuated 
VEE  virus  vaccine.   Mild  reactions  were  often  encountered,  and 
the  attenuated  virus  was  isolated  from  some  of  the  vaccinees. 
Several  aspects  of  practical  application  of  this  still  experi- 
mental preparation  were  thus  explored. 

Epidemiologic  and  ecologic  studies  of  the  rural  community 
where  the  case  had  occurred  (in  collaboration  with  Gorgas  Memorial 


Laboratory) ,  failed  to  demonstrate  the  VEE  virus  in  wild,  domestic 

or  sentinel  animals,  or  the  mosquitoes  collected.   Serological 

evidence  of  VEE  infection  (CF,  HI,  NT)  was  established  for  a 

significant  percentage  of  residents  of  the  area. 

A  remarkable  urban  epidemic  of  VEE  occurred  in  another  part 
of  Panama  near  the  site  of  the  Gorgas  Memorial  Laboratory  field 
station.   Approximately  350  cases  were  registered  during  a  two 
months'  period.   Important  new  information  on  the  epidemiology 
and  the  clinical  spectrum  of  epidemic  infection  with  this  virus 
is  being  developed  by  GML  and  MARU. 

Vesicular  Stomatitis  Virus  (VSV) .   Last  year  we  reported  re- 
peated isolation  of  Indiana  type  VSV  from  phlebotomus  sandflies 
collected  in  the  course  of  a  collaborative  project  with  Gorgas 
Memorial  Laboratory's  on  the  ecology  of  arthropod-borne  viruses. 
Approximately  700  human  sera  were  collected  from  the  population 
of  a  town  near  the  field  station.   One-fourth  of  the  490  sera 
tested  hrd  neutralizing  antibodies  to  Indiana  type  VSV.   One- 
fourth  of  the  neutralizing  sera  also  possessed  CF  antibodies. 

Our  interest  in  this  virus  prompted  us  to  investigate  an 
outbreak  of  vesicular  stomatitis  in  cattle.   The  causative  agent 
was  found  to  be  the  New  Jersey,  rather  than  Indiana,  type  of  VS 
virus.   Antibody  patterns  of  humans  in  close  or  remote  association 
with  the  infected  cattle  suggested  that  direct  contact,  rather 
than  arthropod  vectors,  may  be  involved  in  the  transmission  of 
this  infection  to  man.   It  would  seem  that  the  ecology  and  epi- 
demiology of  the  two  types  of  VSV  are  quite  dissimilar. 

Virus  Isolations  from  Rain  Forest  Arthropods.   During  the 
second  year  of  the  study  on  the  ecology  of  arthropod-borne  viruses 
in  the  tropical  rain  forest  of  Panama,  conducted  by  GML  (NIH  grant 
E-2984)  in  collaboration  with  MARU,  the  number  of  virus  isolates 
was  doubled:   present  total  38  -  14  from  mosquitoes  and  10  from 
phlebotomus  sandflies.   The  isolation  rate  from  sandflies  con- 
tinues to  exceed  by  far  the  overall  isolation  rate  from  mosquitoes. 

The  first  isolate  of  Indiana  VSV  from  a  non-sandfly  source 
was  recorded  (mosquito  Culex  nigripalpus) .   Many  of  our  mosquito 
isolates  have  been  identified  with  collaboration  of  the  Trinidad 
and  Belem  laboratories  of  the  Rockefeller  Foundation:   six  strains 
closely  related  to  Una  virus  of  Group  A  (work  with  four  other 
similar  agents  has  not  been  completed) ;  one  strain  of  Ilheus  virus 
of  Group  B;  several  members  of  the  Bunvr-mwera  group-one  Guaroa 


and  four  Wyeomyia  viruses;  Guama  group,  represented  by  six  iso- 
lates, all  from  the  same  mosquito  (Culex  vomerifer) .   A  few  other 
agents  remain  unidentified. 

Ascitic  Fluid  as  a  Serologic  Reagent,   Mice  were  immunized 
with  virus  plus  an  ascites-stimulating  adjuvant  mixture.   The 
resulting  antibody-laden  ascitic  fluid  has  been  useful  in  CF 
tests,  particularly  for  relating  isolates  to  one  another  and  to 
prototype  viruses,  and  has  to  a  great  extent  replaced  the  mouse 
immune  serum. 

Failure  to  Recover  Viruses  from  Parasitic  Mites.   Nearly 
500  pools  of  acarines  (including  25  species  of  chiggers,  35  of 
parasitoid  mites  and  a  few  ticks  from  over  350  wild  vertebrates) 
were  inoculated  into  suckling  mice  and  hamster  kidney  cell  cul- 
tures.  Not  a  single  viral  agent  was  isolated,  attesting  to  the 
uncommon  presence  of  at  least  the  recognizable  viruses  among  the 
common  tropical  mites.   Many  ectoparasite  pools  were  shipped  to 
the  Rocky  Mountain  Laboratory  for  attempted  recovery  of  rickettsia, 
One  positive  isolation  of  the  C.  burnetii-like  agent  was  made  from 
a  species  of  intradermal  chigger,  parasitic  on  the  tropical  spiny 
rat. 

Filter  Paper  Discs  as  Epidemiological  Field  Tool.   The  use 
of  blood-soaked  discs  for  the  isolation  of  arthropod-borne  viruses 
from  birds  and  small  mammals  has  been  disappointing  in  our  hands. 
However,  they  appear  useful  in  screening  (NT  &  HI)  the  hard  to 
bleed  infants  and  small  animals  for  antibodies  against  arthropod- 
borne  and  enteric  viruses, 

Histoplasma  capsulatum  from  Bat  Organs.   Repeated  isolation 
of  this  fungus  from  bat  liver  and  spleen  suspensions  was  a  most 
important  finding,  providing  further  evidence  for  the  suspected 
role  of  bats  in  the  ecology  of  histoplasmosis. 

Actinomycosis  in  Panama,  The  first  human  case  of  actino- 
mycosis (cervical-facial  type)  caused  by  A.  bovis  was  recorded,. 
demonstrating  the  existence  of  this  disease  on  the  Isthmus  of 
Panama. 
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Part  A 


Project  Title:   Studies  on  the  epidemiology  of  arthropod- 
borne  virus  infections 

Principal  Investigator:   Dr.  A.  Shelokov 

Other  Investigators:   C.  J.  Gibbs,  Jr.,  Dr.  N.  Wiebenga, 

Dr.  R.  McClosXey  and  R.  M.  Pennington 

Cooperating  Units:   Dr.  D.  Mendez-Cashion,  Dept.  of 

Pediatrics,  U.  of  Puerto  Rico 

Dr .  J .  EhrenTcranz  ,  Dept .  of  Med  . , 
U.  of  Miami 

Dr.  D.  C.  Gajdusek,  NINDB,  NIH 

Dr.  A.  Matson,  The  Minneapolis  War 
Memorial  Blood  Bank,  2304  Park  Avenue, 
Minneapolis  4,  Minnesota 

Dr.  C.  J.  Gibbs   and  Dr.  R.  J.  Byrne, 
Livestock  Sanitary  Service,  U.  of  Md. 

Southwest  Blood  Banks,  Inc. 

Middle  America  Research  Unit, 
Panama  Canal  Zone 

Man  Years  (Calendar  year  1961) 
Total:         2  1/4 
Professional:  3/4 
Other:         1  1/2 

Project  Description: 

Objectives t 

To  elucidate  the  role  of  selected  arthropod -borne 
viruses  as  causes  of  infection  of  human  and  animal  populat- 
ions in  the  Western  hemisphere. 

Part  B  included  -  No  ^ 


Methods  Employed; 

Whenever  clinical  materials  from  sporadic  cases  or 
from  epidemic  outbreaks  are  available,  virus  isolation 
attempts  are  made;  if  a  viral  agent  is  isolated,  it  is 
related  to  the  illness  by  antibody  studies  on  the  serial 
blood  specimens;  it  is  also  characterized  and  identified. 
The  prevalence  of  specific  antibodies  in  the  population 
to  unusual  or  apparently  important  viruses  is  established. 
Selected  viruses  from  our  Canal  Zone  laboratory  and  outside 
organizations  are  used  in  neutralization,  HI  and  CF  tests 
against  the  representative  sera  from  the  geographic  areas 
of  concern,  to  determine  the  prevalence  or  the  relation  of 
the  infection  to  clinical  disease. 

Major  Findings; 

This  long-term  project  has  just  begun.   The  virus 
strains  have  been  collected  from  many  investigators  for 
preparation  of  antigens  and  antisera  and  serum  collection 
has  been  set  up  for  selective  testing.   The  initial  scope 
of  these  activities  and  few  of  the  available  results  are 
outlined. 

I.  United  States.   During  the  year  virus  isolation 
attempts  from  U.  S.  specimens  were  limited  to  blood  and 
spinal  fluid  from  2  horses  dying  from  encephalitis  in  near- 
by Maryland  in  October  1961  (cooperation  of  Livestoclc 
Sanitary  Service,  U,  of  Md.) .   No  viruses  were  isolated 
although  confirmed  cases  of  Eastern  equine  encephalitis 
were  occurring  in  Maryland  and  New  Jersey  at  this  time. 

Preliminary  baseline  studies  on  the  experience  of 
human  populations  of  southern  United  States  (Texas  and 
Florida)  with  group  A  and  group  B  viruses  were  carried  out. 
Hemagglutination-inhibition  and  neutralization  test  results 
indicate  activity  of  Eastern  and  Western  equine  encephalitis 
(group  A) ,  St.  Louis  encephalitis  and  possibly  Ilheus 
viruses  (group  B) .   These  North  American  sera,  to  be  sup- 
plemented by  other  U.  S.  collections,  will  be  tested  for 
several  apparently  important  viruses  recently  isolated  by 
our  Canal  Zone  laboratory, 

II.  Middle  and  South  America.   With  the  collaboration 
of  Dr.  Mendez-Cashion,  192  blood  serum  specimens  were  ob- 
tained from  121  pre-school  children  hospitalized  in  Puerto 
Rico  with  acute  neurological  illnesses  of  obscure  etiology. 
Approximately  half  of  these  were  admission  specimens  suit- 
able for  virus  isolation  attempts.   Some  specimens  of  throat 
swabs,  urine  and  autopsy  materials  are  also  available. 
Should  viral  agents  be  isolated,  they  will  be  related  to 

the  illness  of  individual  patients  by  testing  of  paired 
serum  specimens.   Population  experience  will  be  studied  with 

C 


the  growing  collection  of  blood  specimens  from  life-long 
residents  of  the  Island  representing  age  groups  from  15  to 
65  years  (150  sera  so  far  collected) . 

Because  we  adhere  to  a  policy  of  not  importing 
"foreign"  viruses  to  the  Isthmus  of  Panama,  the  Canal  Zone 
laboratory  cannot  test  for  serological  evidence  of  infection 
with  certain  agents  which  may  be  active  in  this  part  of 
Central  America.   We  are  preparing  to  provide  these  answers 
by  testing  the  Panamanian  sera  in  Bethesda. 

A  total  of  273  Guatemala  sera  had  been  screened  for 
antibody  patterns  with  group  A  and  B  antigens.   Evidence  of 
previous  infection  with  Eastern  and  Western  equine  enceph- 
alitis (group  A)  and  yellow  fever,  St.  Louis  encephalitis 
and  Ilheus  viruses  (group  B)  was  demonstrated.   Notably, 
the  antibody  pattern  was  similar  to  that  established  for 
the  southernmost  United  States  with  the  exception,  as 
would  be  expected,  of  the  yellow  fever  antibodies  in 
Guatemala. 

With  the  collaboration  of  several  field  operating 
organizations  (particularly  through  Dr.  Matson  and  Dr. 
Gajdusek)  a  large  seram  collection  from  indigenous  (es- 
pecially Indian)  populations  of  Mexico,  Honduras ,  Nicaragua, 
Costa  Rica  and  Peru  is  now  on  hand . 

Gradually  arthropod -borne  viruses  from  other  parts 
of  the  world  and  sera  from  known  areas  of  activity  are 
being  accumulated.   Among  them  are  the  still  not  completely 
identified  recent  Australian  virus  isolates  and  serum 
specimens  from  the  Australian  and  New  Guinea  aborigines. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute; 

A  study  of  the  epidemiology  of  the  arthropod -borne 
viruses  is  necessary  to  understand  their  relative  importance 
and  constitute  a  prerequisite  to  the  attempted  control  of 
the  infection  and  disease  by  prophylaxis  and  other  means. 

Proposed  Course  of  the  Project; 

The  studies  will  be  broadened  to  include  geograph- 
ically important  areas  of  known  and  suspected  arthropod- 
borne  virus  activity.   Still  closer  coordination  with  our 
Middle  America  Research  Unit,  the  Rocky  Mountain  Laboratory 
of  NIAID  and  certain  outside  agencies  engaged  in  similar 
activities  is  envisaged  to  provide  a  coordinated  attack  on 
the  complex  ]:*roblem  of  epidemiology  and  ecology  of  these 
agents . 
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Part  A 


Projccl.  Til:lc:   Study  of  arthropod-borne  viruses  in 
tissue  culture 

Principal  Investigator:   Dr.  Ned  TT.  Wicbcnga 

Other  Investigators:   Dr.  R.  V.  McCloskey 

Cooperating  Units:   None 

Man  Years  (Calendar  year  1961) 
Total:         1 
Professional:   1/2 
Other:  1/2 

Project  Description: 

Objectives; 

(1)  EstablishroenL.  of  a  collection  of  viruses  har- 
vested from  susceptible  tissue  culture  systems,  (2)  de- 
velopment of  wild  and  TC  adapted  antigens  in  suitable 
cultures  least  contaminated  with  other  antigens,  (3)  charac- 
terization of  viruses  in  susceptible  TC  systems,  (4)  de- 
velopment of  TC  protocols  to  replace  animal  assay  systems 
whenever  sensitivity,  economy,  or  efficiency  can  be  im- 
proved, and  (5)  development  of  attenuated  virus  strains 
useful  for  production  of  competent  and  safe  vaccines. 

Me  th  od  s  Emp 1 o y ed : 

Biological  responses  of  promising  TC  systems  are 
assayed  for  comparison  with  standard  assays  established 
by  recognized  investigators.  Assay  evaluation  is  based 
on  infectivity,  pathogenicity,  antigenicity,  population 
analysis  and  variation  of  genetic  markers. 

Part  B  included  ~  No 
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Major  Findings; 

Work  during  this  reporting  period  primarily  con- 
centrated on  the  production  of  Bunyamwera  group  virus 
yields  in  monkey  stable  (MS)  cell  culture  line.   All  8 
members  of  the  group  have  provided  concentrated  virus 
yields  with  complete  cytologic  destruction  (CPE)  within 
72  hours  or  less.   Assay  of  terminal  dilutions  by  CPE 
seems  to  be  complete  within  5  days  after  inoculation.   Re- 
sults are  incomplete  but  promising  of  comparable  sensitivity 
and  yields  with  those  obtained  in  suckling  mice.   Further- 
more, the  potential  of  antigenic  superiority  is  suggested 
by  the  concentration  of  virus  in  a  simpler  menstruum  than 
mouse  brain  suspension. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute 

The  importance  of  the  stated  objectives  of  this 
project  in  the  development  of  a  high  caliber  virus  lab- 
oratory devoted  to  tropical  viruses,  particularly  arthropod- 
borne,  is  self  evident.   Selection  of  Bunyamwera  as  the 
initial  virus  group  to  be  subjected  to  this  type  of  in- 
vestigation is  apparent  from  reference  to  the  accompanying 
individual  project  report  (NIAID  -  No.  97)  on  the  compre- 
hensive studies  on  the  several  members  of  this  virus  group 
initiated  by  the  Section  during  the  calendar  year. 

Proposed  Course  of  the  Project;         ' 

Upon  completion  of  characterization  studies  in  MS 
cell  system,  purification  of  viruses  by  plaque  technique 
will  be  possible.   The  experimental  design  will  be  used  as 
a  model  for  similar  studies  with  other  arthropod-borne 
virus  groups  selected  because  of  their  potential  public 
health  importance . 
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Project  Title:   Development  of  experimental  procedures  to 

improve  serological  detection  of  arthropod- 
borne  virus  infections 

Principal  Investigator:   Dr.  A.  Shelokov 

Other  Investigators:   Dr.  R.  McCloskey  and  R.  M.  Pennington 

Cooperating  Units:   Dr.  J.  L.  Sever,  NINDB 

Man  Years  (Calendar  year  1961) 

Total:         2  1/4  Z'- 

Professional:  3/4 
Other:        1  1/2 

Project  Description: 

Objectives; 

To  develop  (by  designing  or  adapting)  additional 
experimental  procedures  needed  to  improve  detection  of 
serum  antibody  responses  in  the  study  of  pathogenesis, 
immunology,  epidemiology  and  ecology  of  known  and  newly 
recognized  arthropod -borne  virus  infections. 

Methods  Employed: 

During  the  year  3  experimental  procedures  were  em- 
ployed:  (1)  Takatsy's  spiral  loop  microtitrator  technique 
of  HI  and  CF  tests  for  arthropod-borne  viruses,  (2)  kinetic 
neutralization  technique  and  (3)  bentonite  flocculation 
test  (see  1960  Individual  Project  Reports  Nos .  95a  and  95b 
respectively) .   In  addition  a  simplified  procedure  for  the 
performance  of  CF  tests  has  been  worked  out. 

Part  B  included  -  No 


Major  Findings; 

(1)  Comparison  of  the  Takatsy  spiral  loop  technique 
with  the  standard  plate  method  of  performing  HI  tests  with 
several  arthropod -borne  viruses  showed  it  to  be  internally 
consistent,  yielding  reproducible  and  comparable  results. 
(2)   Kinetic  neutralization  test  continues  to  show  promise 
in  the  differentiation  of  homologous  and  heterologous 
antigen-antibody  responses,  although  further  modifications 
in  the  test  procedure  will  be  required.   (3)   Bentonite 
flocculation  test  gave  apparently  specific  results  when  a 
protype  strain  of  Eastern  equine  encephalitis  virus,  grown 
in  hamster  kidney  cell  culture,  was  used.   However,  con- 
tinuing variability  in  the  virus  titers  has  been  so  marked 
with  different  lots  of  HKTC  fluid  that  studies  with  this 
test  system  will  be  discontinued  as  impractical. 

A  procedure  has  been  worked  out  for  simplified  pre- 
paration of  potent  and  specific  CF  antigens  for  group  A 
viruses  by  rendering  simple  borate  stock  buffer  suspensions 
non-infectious  with  ethylene  oxide  gas. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute; 

The  so-called  "standard "  techniques  of  CF  and  HI 
tests  for  serum  antibody  detection  often  are  not  available 
or  not  readily  applicable  for  certain  arthropod-borne 
viruses,  especially  recent  isolates.   Development  of  ade- 
quate serological  tools  is  a  prerequisite  to  a  thorough 
study  of  the  virus  and  its  role  in  the  causation  of  disease, 

Proposed  Course  of  the  Project; 

The  Takatsy  microtitrator  technique  now  will  be  used 
routinely  in  this  laboratory  together  with  the  standard  HI 
and  CF  techniques.   The  kinetic  neutralization  test  will  be 
employed  in  the  special  studies  on  the  importance  of  the 
"fresh  serum  factor"  (in  collaboration  with  the  U.  of  Md.)  . 
The  bentonite  flocculation  test  will  be  abandoned  because 
of  lack  of  reproducibility  of  results  under  present  con- 
ditions.  Other  techniques  will  be  either  developed  or 
applied  to  arthropod-borne  virus  work  as  the  need  arises. 


Serial  No.  NIAID  ■-  96 

1.  Tropical  Virology 

2 .  Arthropod -borne  Virus 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A 


Project  Title:   Grouping  of  arthropod-borne  viruses  with 
polyvalent  antiserum  pools 

Principal  Investigator:   Dr.  A-  Shelokov 

Other  Investigators:   C.  J.  Gibbs ,  Jr.,  Dr.  R.  V.  McCloskey, 

Dr.  N.  H.  Wiebenga  and  R.  M. 
Pennington 

Cooperating  Units:   Dr.  W.  F.  Scherer,  Univ.  of  Minnesota 

Dr.  R.  Shope,  Belem  Virus  Laboratory, 
Brazil 

Dr.  J.  Casals,  Rockefeller  Foundation 
Virus  Laboratory,  New  York,  N.  Y. 

Man  Years  (Calendar  year  1961) 
Total:         1  3/4 
Professional:  3/4 
Others         1 

Project  Description: 

Objectives; 

To  design  experimental  procedures  for  preparation  of 
polyvalent  antisera  and  to  evaluate  their  usefulness  as 
standard  reagents  in  grouping  known  and  newly  isolated 
arthropod -borne  viruses. 

Methods  Employed: 

In  the  first  phase  of  this  project  monotypic  anti-  - 
sera  are  prepared  by  multiple  injections  of  animals  with 
virus  infected  mouse  brain  or  cell  culture  suspensions. 
The  sera  are  tested  for  CF,  HI  and  neutralizing  antibodies 


Part  B  included  -  No 


to  the  homologous  and  to  heterologous  but  antigenically 
related  viruses.   Combination  antiserum  pools,  prepared  by 
mixing  2  or  more  monotypic  antisera  of  the  same  serological 
group,  are  tested  for  antibodies  reacting  with  all  available 
antigens  of  each  virus  group. 

Major  Findings; 

Group  A  arthropod -borne  viruses  elicited  high  levels 
of  relatively  specific  neutralizing  antibodies  in  rabbits 
and  horses.   Low  order  heterologous  neutralization  by  mono- 
typic sera  occurred  only  when  the  test  virus  was  a  member 
of  the  same  antigenic  sub-group  as  the  virus  used  to 
immunize  the  animal.   A  broadly  reactive  antiserum  pool, 
found  suitable  for  grouping  all  group  A  viruses  thus  far 
tested,  was  prepared  by  including  at  least  one  monotypic 
antiserum  representative  of  each  of  the  antigenic  sub- 
groups . 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute; 

This  is  a  cooperative  study  among  the  members  of  the 
Sub-Committee  on  Serological  Reagents  of  the  American 
Committee  on  Arthropod-borne  Viruses .   The  Sub-Committee 
will  select  the  most  suitable  and  practical  experimental 
protocols  for  preparation  of  grouping  and  typing  antisera, 
as  part  of  the  standard  reference  and  diagnostic  reagent 
program.   The  Institutes  have  recognized  standard  reagents 
as  a  major  need  of  virus  research  laboratories  in  the 
United  States , 

Proposed  Course  of  the  Project; 

The  use  of  combined  antiserum  pools  for  grouping  ' 
of  viruses  by  complement  fixation  and  hemagglutination- 
inhibition  tests  is  being  explored .   As  part  of  the  second 
phase,  methods  for  the  production  of  polyvalent  immune 
ascitic  fluids  in  large  and  small  laboratory  animals  (in 
place  of  antisera)  have  been  developed.   Work  has  begun 
to  determine  (1)  optimal  methods  for  ascitic  fluid  pro- 
duction in  suitable  hosts  and  (2)  the  nature  of  responses 
to  monovalent  and/or  polyvalent  antigens  administered 
serially  or  in  combination  mixtures.   Initial  emphasis  is 
on  the  production  of  ascitic  fluids  in  guinea  pigs  for  the 
Bunyamwera  group  and  selected  group  B  viruses.   Whenever 
possible  viruses  grown  in  cell  culture  will  be  employed 
to  reduce  the  possibility  of  (a)  iso-allergic  reactions  to 
brain  material  and  (b)  formation  of  non-specific  mouse 
brain  antibodies  in  guinea  pigs. 
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Project  Title;   Studies  on  newly  recognized  groups  of 
arthropod -borne  viruses.   (1)  The 
Bunyamwera  group 

Principal  Investigator:   Dr.  A.  Shelokov 

Other  Investigators:   Dr.  N.  H.  Wiebenga,  C.  J.  Gibbs ,  Jr., 

C.  R.  Rosenberger,  Dr.  R.  V.  McCloskey 
and  R,  M.  Pennington 

Cooperating  Units:   None 

Man  Years  (Calendar  year  1961)  ■ 

Total:         1  1/2 
Professional:  1 
Other:        1/2  .._... 

Project  Descriptions 

Objectives; 

To  define:  (a)  the  pathogenesis  of  newly  recognized 
groups  of  arthropod-borne  animal  viruses  in  several  bio- 
logical systems,  including  cell  culture  lines  and  animal, 
avian  and  arthropod  hosts,  (b)  the  antigenic  characteristics 
of  individual  viruses,  (c)  the  immunogenic  interrelation- 
ships between  the  viruses  determining  their  serological 
grouping,  (d)  the  role  of  these  viruses,  individually 
and  as  groups,  in  the  causation  of  human  disease. 

Methods  Employed; 

Viruses  belonging  to  specific  serological  groups 
are  individually  characterized  as  to  optimally  susceptible 
host,  in  terms  of  practical  virus  and  antigen  production. 


Part  B  included  -  Yes 


Comparative  characteristics  of  the  virus  placing  it  within 
a  serological  group  are  determined  by  _in  vitro  complement 
fixation,  neutralization  and  hemagglutination  tests  and  by 
in  vivo  neutralization  and  cross-protection  tests.   Anti- 
genic analysis  with  agar-gel  and  antibody  adsorption  tech- 
niques is  attempted.   Virus  antigens  are  used  to  determine 
the  presence  of  homologous  or  related  antibodies  in  human 
sera  by  standard  or  specially  adapted  serological  pro- 
cedures relating  the  individual  viruses  and  the  group  to 
human  disease  and  population  experience. 

Major  Findings; 

Each  of  the  8  viruses  was  passaged  in  5  types  of 
cell  culture   to  establish  optimal  CPE  characteristics; 
the  monkey  stable  (MS)  cell  line  was  found  most  suitable. 
Virus  strains  were  standardized  concurrently  in  suckling 
mice  and  cell  culture  with  comparable  results  in  the  two 
systems.   Plaque  studies  in  cell  culture  are  in  progress. 
Cell  culture  propagated  Bunyamwera  virus  prototype  yielded 
a  hemagglutinin  demonstrable  by  the  Takatsy  microtitrator 
technique,  but  only  after  special  manipulation  of  the 
nutrient  media.   Hemagglutinin  can  be  more  easily  prepared 
from  suckling  mouse  brains  by  sucrose-acetone  extraction. 
Goose  erythrocytes  are  more  convenient  for  both  systems 
and  will  be  used  in  forthcoming  serological  studies. 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute; 

Viruses  of  the  Bunyamwera  group  are  widely  distributed 
isolates  from  human  blood  and  arthropods  have  been  made  in 
the  Old  World  (East  Africa,  Czechoslovakia,  India)  and  the 
New  (Trinidad,  Brazil,  Panama) ,  including  the  United  States 
(Utah) .   As  yet,  human  and  animal  pathogenesis  is  unknown. 
We  are  convinced  that  early  definitive  studies  v/ith  the 
Bunyamwera  viruses  and  the  equally  important  group  C  are 
imperative  not  only  to  the  discipline  of  virology  but  to 
public  health  of  this  hemisphere. 

Proposed  Course  of  the  Project; 

As  indicated  above,  studies  of  the  Bunyamwera 
viruses  will  continue;  work  with  group  C  will  be  resumed 
and  exploratory  investigations  with  Simbu,  California 
encephalitis  and  Guama  groups  will  be  initiated  as  time 
allows . 


Serial  No.  NIAID  -  97 
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Part  B   Honors,  Awards,  and  Publications 


Rosenberger,  C.  R.  and  Shaw,  C.  W.   Growth  of  certain 
arthropod -borne  viruses  in  hamster  kidney  tissue  culture, 
Proc.  Soc,  Exp.  Biol,  and  Med.,  106:223-227,  1961. 
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Part  A 


Project  Title:   Studies  on  attraction  and  feeding  behavior 
of  biting  and  bloodsucking  arthropods  in 
relation  to  preventive  measures 

Principal  Investigator:   Paul  A„  Woke 

Other  Investigators:   None 

Cooperating  Units:   Middle  America  Research  Unit,  Panama 

Canal  Zone 

Gorgas  Memorial  Laboratory,  Panama, 
Republic  of  Panama 

Man  Years  (Calendar  year  1961) 

Total:  i  1/2 

Professional:  1 

Other:  1/2 

Project  Description: 

Objectives; 

The  objective  of  the  over-all  long  range  program  is 
(1)  to  learn  the  causes  and  mechanisms  of  attraction  and 
feeding  of  biting  and  bloodsucking  arthropods  (insects, 
ticks,  mites) ,  and  (2)  on  the  basis  of  knowledge  of 
attraction  and  feeding  behavior,  to  find  a  naturalistic 
means  for  preventing  attraction  and  biting. 

Current  studies  involve  attraction  behavior  of 
mosquitoes  in  relation  to  varied  test  conditions  under   --■ 
development  and  to  differences  between  individual  humans 
in  attractiveness , 


Part  B  included 


No 


Methods  Employed; 

Mosquitoes  used  in  the  laboratory  are  Haemagoqus 
equinus  ,  Aedes  aeqypti  ,  CXilex  quinquef  asciatus  ,  and 
Anopheles  quadrimaculatus .   Mosquitoes  responding  in  field 
tests  were  various  species  of  Mansonia ,  Anopheles , 
Psorophora ,  Aedes,  and  Culex. 

On  the  basis  of  known  behavior  characteristics, 
apparatuses  providing  varied  physical  arrangements  are 
conceived,  designed,  constructed  and  tested  to  learn  the 
arranqements  that  provide  the  most  accurate  measures  of 
attraction  response.   Mosquitoes  of  varied  known  ages  and 
conditions  are  provided  with  carbohydrate  meals  and  blood- 
meals  at  specified  intervals  or  are  subjected  to  various 
kinds  of  environmental  preconditioning,  following  which 
they  are  tested  for  attraction  responses.   In  laboratory 
experiments  on  differential  attractiveness  of  humans  to 
mosquitoes ,  air  is  circulated  in  a  chamber  about  the  in- 
dividual or  about  an  appropriate  area  on  the  body  to  pick 
up  emanations.   It  is  conveyed  thence  to  a  chamber  in  which 
responses  of  mosq-uitoes  are  observed.   Accessory  arrange- 
ments permit  variation  in  rate  of  airflow  and  dilution  of 
emanation  bearing  air.   For  field  experiments  a  simplified 
apparatus  usinq  natural  circulation  is  available  for  screen- 
inq  purposes.   Man-cages  of  netting,  which  allow  emanations 
to  escape  to  the  atmosphere,  are  provided  with  openings  for 
the  arms ,  so  that  mosquitoes  that  alight  on  a  specific  area 
of  the  arm  can  be  captured,  and  with  means  for  securing  the 
net  to  a  standard  area  on  the  back  for  the  same  purpose. 

Major  Findings; 

Progress  has  been  made  in  determininq  how  the  mos- 
quito Aedes  aeqypti  responds  to  a  given  stimulus  differ- 
entially according  to  the  varied  physical  arranqements  of 
the  testinq  apparatus,  and  more  particularly  to  those  con- 
ditions that  effect  the  flow  and  dispersion  of  emanations. 
Proqress  has  been  made  in  developing  more  accurate  methods 
for  measurinq  attraction  responses  and  in  developinq 
arthropod  caqes  and  manipulative  devices  that  are  better 
adapted  to  research  needs  and  to  efficient  and  safe  hand- 
ling of  arthropods. 

Proqress  has  been  made  in  qaining  an  understandinq 
of  the  complex  manner  in  which  the  intensity,  periodicity, 
and  selectivity  of  the  feeding  responses  of  Aedes  aeqypti 
females  is  correlated  with  various  physical  states  of  the 
mosquito,  particularly  with  aqe ,  kind  and  quality  of  prior 
nourishment,  condition  of  the  alimentary  canal,  state  of 
ovarian  development,  and  atmospheric  preconditioninq . 
Cultured  mosquitoes  Aedes  aeqypti ,  Haemagoqus  equinus , 
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Culex  cruinqnefasciatus ,  and  Anopheles  quadrimaculatus  in 
studies  on  feeding  behavior  and  attraction  in  this  lab- 
oratory responded  differentially  to  individual  humans,  some 
individuals  demonstrating  much  more  and  some  much  less 
attractiveness  than  others.   Indigenous  species  of  wild 
Anopheles  and  Mansonia  along  the  Chagres  River  in  the 
Panama  Canal  Zone  and  the  Republic  of  Panama,  in  the  same 
kinds  of  studies,  responded  differentially  to  individual 
resident  humans  of  that  area ,  a  ratio  of  2  s 1  being  not 
uncommon „ 

Significance  to  bio-medical  research  and  the  program  of  the 
Institute; 

Control  of  certain  arthropod-borne  virus  diseases 
under  certain  usual  circumstances  can  be  achieved  only  by 
reducing  the  opportunities  for  the  arthropods  to  serve  as 
vectors.   Control  of  certain  other  arthropod-borne  diseases 
may  be  aided  by  or  dependent  upon  vector  control.   Mass  re- 
duction of  vectors  or  depopulation  of  affected  areas  are 
frequently  impractical,  even  temporarily,  especially  under 
emergency  conditions  such  as  those  of  wartime.   Personal 
protection  from  bites  in  such  cases  is  essential  for  con- 
trol of  the  disease,  and  is  the  only  alternative.   However, 
neither  physical  barriers  nor  present  chemical  repellents 
under  usual  conditions  can  reduce  biting  enough  to  become 
practical  means  for  preventing  spread  of  diseases  by 
arthropods.   The  most  certain  way  by  which  to  find  suitable 
and  effective  means  for  preventing  biting  and  bloodsucking 
is  to  base  the  search  on  a  scientific  study  of  the  factors 
involved  in  biting  and  bloodsucking.   The  potential  signifi- 
cance of  a  suitable  means  by  which  to  reduce  bites  to  a 
level  at  which  arthropods  could  no  longer  effectively  trans- 
mit diseases  cannot  be  overestimated. 

Proposed  Course  of  the  Projects 

In  accordance  with  a  planned  background  approach  to 
the  problems  of  attraction,  biting  and  bloodsucking,  I 
propose  to  (a)  conduct  necessary  studies  on  aerodyanmics 
and  on  physiology  and  behavior  of  arthropods  to  provide  the 
information  that  is  essential  for  the  continued  development 
of  methods  for  accurately  detecting  and  measuring  responses 
of  arthropods  to  sources  of  attraction,  (b)  to  carry  out 
preliminary  investigations  for  the  purpose  of  defining  and 
evaluating  various  promising  approaches  by  which  to  learn 
the  causes  and  mechanisms  of  attraction,  and  (c)  to  conduct 
studies  for  the  purpose  of  determining  specific  conditions 
and  circumstances  under  which  differential  attraction 
occurs . 


Serial  No.  NIAID-  100-A 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3.  Panama  Canal  Zone 


PHS-NIH 
Individual  Project  Report 
Calendar  Year  1961 


irt  A: 


Project  Title:   Epidemiological  Investigations  and  Surveil- 
lance of  Infectious  Disease  Situations  in 
Panama  and  Central  America 

Principal  Investigators:   Dr.  A.  Shelekov 

Dr.  H.  K.  Beye 


Other  Investigators; 


Dr.  J.  A.  Brody,  Dr.  E.  A.  Bruckner, 
Dr.  J.  V.  Ordonez,  Dr.  R.  B.  Macken- 
zie, D.  Longfellow,  Dr.  P.  H.  Peralta 
and  J.  E.  Vogel 


Cooperating  Units: 


Ministry  of  Health,  Republic  of  Pa- 
nama 


GOVERNMENT 
OFFICIALS: 


Health  Director,  Canal  Zone 
Representative,  Zone  III,  PASB/ 

PAHO/WHO 
Chief  Surgeons,  U.S.  Army,  Navy  and 

Air  Force 
U.S.  Army  Mission  Panama 


STAFF  MEMBERS.  OF: 


Gorgas  Memorial  Laboratory,  R.de  P. 
Gorgas  and  Coco  Solo  Hospitals,  C.Z. 
C.Z.  Military  Dispensaries , (U. S. 

Army,  Navy  and  Ap) 
Hospital  del  Nino,  R.  de  P. 
Hospital  Santo  Tomas ,  R.  de  P. 
Laboratorio  Veterinario,  R.  de  P. 
Raymond  Clinic,  R.  de  P. 
Hospital  Division,  Chiriqui  Land 

Co.  ,  R.  de  P. 


art  B  included 


Yes 


Man  Years  (calendar  year  1961) 

Total:  2  2/12 

Professional:  10/12 

Other:  .    .•  1  4/12 

Project  Description: 

Objectives: 

1)  To  provide  base-line  information,  liaison,  data, 
and  techniques  for  prompt  recognition  of  changes  in  mor- 
bidity and  mortality  in  Central  America; 

2)  To  elucidate  the  etiology  of  clinical  and  epidemic 
problems  in  the  American  tropics; 

3)  To  offer  pertinent  diagnostic  services  to  the 
community  and  public  health  agencies. 

Methods  Employed; 

Clinical  case  specimens  are  submitted  by  either  prac- 
ticing physicians  or  public  health  officals  in  Panama, 
the  Canal  Zone  and  the  neighboring  countries,  or  are  col- 
lected by  MARU  medical  personnel.   In  the  case  of  epi- 
demic outbreaks  in  progress  (or  when  leads  of  epidemic 
importance  are  obtained  in  the  course  of  testing  clinical 
case  specimens)  arrangements  for  field  activities  are 
initiated  and  a  separate  project  is  developed  if  indi- 
cated.  In  the  Republic  of  Panama  such  arrangements  are 
made  through  the  Director  of  Gorgas  Memorial  Laboratory 
and  in  the  Canal  Zone  through  the  Health  Director's  of- 
fice.  For  other  Middle  America  countries  two-way  com- 
munications between  MARU  and  the  National  Governments 
are  through  the  Office  of  the  Representative,  Zone  III 
of  Pan-American  Sanitary  Bureau,  Pan-American  Health  Or- 
ganization, WHO. 

A  mechanism  is  being  developed  whereby  MARU  staff 
members  can  maintain  close  contact  with  health  agencies 
and  physicians  working  in  this  area  and  can  secure  acute 
clinical  specimens  indicative  of  changes  in  morbidity. 
Pertinent  data  are  being  collated  for  Panama  and  the  coun- 
tries of  Central  America,  which  will  serve  as,  bases  for 
determining  medical  situations  of  epidemiological  in- 
terest. 
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Laboratory  procedures  with  specimens  from  either  indi- 
vidual clinical  cases  or  from  epidemic  outbreaks  are  general- 
ly the  same;  appropriate  cell  cultures  (as  available)  and 
laboratory  animals  are  inoculated  for  virus  isolation,  while 
serological  testing  of  blood  specimens  for  the  presence  of 
specific  antibodies  is  performed  by  standard  techniques. 

Major  Findings; 

Several  classes  of  viruses  were  represented  among  the 
1951  isolates  from  human  specimens.   Virus  of  still  another 
class  was  isolated  from  domestic  animals  during  an  investiga- 
tion of  an  epizootic.   From  these  studies  separate  projects 
evolved  dealing  with  Venezuelan  equine  encephalomyelitis, 
vesicular  stomatitis  and  measles.   Some  of  the  significant 
findings  are  mentioned  below. 

1.  Type  1  Poliovirus  in  Panama.   Type  1  poliovirus  ap- 
pears this  year  to  have  replaced  type  2,  which  was  the  type 
recovered  from  12  individuals  in  the  October  1959-March  1960 
outbreak  of  polio  on  the  Isthmus.   After  the  isolation  of 
type  1  poliovirus  from  5  patients  with  clinical  polio  in 
October-December  1960,  isolations  from  patients  in  Panama  City 
or  the  Canal  Zone  continued  at  the  rate  of  approximately  one 

a  month  to  total  seven  type  1  isolations  through  August  1961 
(with  no  isolations  in  April  and  May) .   From  the  Province  of 
Chiriqui  (near  Costa  Rica) ,  specimens  from  3  January  cases 
yielded  one  poliovirus  type  1,  one  type  2  and  one  which  was 
probably  a  mixture  of  both  types.   Eight  of  10  enteroviruses 
recovered  from  children  surveyed  at  that  time  at  a  Salk  polio 
vaccine  clinic  in  Chiriqui  were  poliovirus  type  1.   Specimens 
from  5  Chiriqui  cases  in  March  yielded  two  type  1  isolates 
from  sisters. 

It  is  of  interest  that  both  types  1  and  2  poliovirus 
were  recovered  from  rectal  swab  specimens  sent  from  Guatemala  • 
in  May  1951  from  clinical  cases  of  poliomyelitis. 

2.  Other  Enteroviruses.   Coxsackie B-3  virus  was  isolated 
from  3  adults  with  pleurodynia  in  December  1950-January  1961. 
Several  other  enterovirus  isolates,  which  were  shown  not  to 

be  poliovirus  or  Coxsackie  viruses  Bl-5  or  A-9,  were  not  fur- 
ther identified. 

The  ECHO  9  epidemic  (reported  last  year) ,  which  began 
in  July  1960,  declined  by  December.   In  1961,  about  9  months 


after  ECHO  9  infections,  serum  neutralizing  antibodies  were 
found  to  have  persisted  (serum  titer  1:32)  in  8  of  9  children 
tested. 

3 .  Isolation  of  Venezuelan  Equine  Encephalomyelitis 
(VEE)  in  Panama.   Isolation  of  VEE  virus  from  specimens  ob- 
tained from  a  14-Year-old  Panamanian  boy,  hospitalized  at 
Santo  Tomas  Hospital  in  late  April  1961  with  illness  which 
terminated  fatally,  marked  the  first  time  that  this  virus  had 
been  isolated  in  Panama.   A  field  and  laboratory  investiga- 
tion of  VEE  was  initiated  in  May  as  a  separate  project. 

4.  Myxoviruses .   In  March  and  April  1961,  two  hemadsorb- 
ing  agents  were  recovered  which  by  hemadsorption-inhibition 
were  hemadsorption  virus  type  1  (para-influenza  3) .   In  March 
the  Division  of  Quarantine,  C.  Z. ,  collected  specimens  from 

14  seamen  aboard  the  USS  Grant,  transiting  the  Canal  follow- 
ing several  port  calls  on  the  east  coast  of  the  U.S.   The  men 
had  been  experiencing  an  outbreak  of  URI .   No  viruses  were 
isolated  but  results  of  complement-fixation  tests  on  the  single 
serum  specimens  supported  the  clinical  impression  of  an  in- 
fluenza outbreak  and  indicated  that  the  infections  were  more 
likely  due  to  type  A  although  some  of  the  men  had  also  been 
exposed  to  influenza  type  B. 

In  June  and  July,  there  was  increased  prevalence  of 
respiratory  infections  -  including  the  influenza  syndrome  - 
in  the  Republic  of  Panama  and  the  C.Z.   Three  isolates  of 
influenza  type  A2  (Asian)  were  recovered  in  embryonated  eggs.  .  • 
The  outbreak,  which  appeared  to  be  less  extensive  than  the 
type  B  influenza  epidemic  of  mid-1959,  was  not  studied  further. 

5.  Vesicular  Stomatitis.   An  epizootic  of  vesicular 
stomatitis  in  dairy  cows  in  Code  Province,  R.P.,  in  late  1950- 
early  1961  was  investigated.   When  the  virus  of  vesicular 
stomatitis  was  isolated,  a  separate  project  was  developed, 
since  the  project  on  ecology  of  arthropod-borne  viruses  in 
Bocas  del  Toro  Province  had  earlier  suggested  the  importance 

of  obtaining  more  information  on  vesicular  stomatitis  virus 
infections . 

Significance  to  Bio-Medical  Research  and  the  Program  of  the 
Institute: 

This  project  provides  epidemic  intelligence  indispensable 
to  the  proper  functioning  of  this  unit  while  offering  pertinent 
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diagnostic  services  to  the  medical  conmiunity.   The  majority 
of  the  other  virus  projects  have  been  initiated  subsequent 
to  careful  consideration  of  leads  discovered  in  the  course  of 
willing  cooperation  with  health  agencies  and  individual  physi- 
cians in  Panama  and  other  countries  of  Middle  America. 

Proposed  Course  of  the  Project; 

Investigation  of  disease  outbreaks  and  of  promising  in- 
dividual cases  will  continue.   Projects  will  evolve  from  these 
studies  when  indicated. 


Serial  No. 

PHS-NIH 
Individual  Project  Report 
Calendar  Year  1961 

Part  B:     Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project: 

1.  Craighead,  J.  E. ,  Shelokov,  A.,  Vogel,  J.  E. , 
Peralta,  P.  H.  An  Outbreak  of  Influenza  B  in  Panama. 
Amer.  J.  Trop.  Med.  &  Hyg.,  10;  1  (Jan.)  1961. 

2.  Craighead,  J.E.,  Shelokov,  A.,  Peralta,  P.H., 
Vogel,  J.E-  Croup  Associated  Virus  Infection  in  Adults: 
Report  of  Two  Cases.   New  Eng.  J.  Med. ,  264:  135-137 

(Jan.  19) ,  1961. 

3.   Craighead,  J.  E.  and  Shelokov,  A.   Encephalo- 
myocarditis  Virus  Hemagglutination-Inhibition  Test  Using 
Antigens  Prepared  in  HeLa  Cell  Cultures.   Proc.  Soc . 
Exp.  Biol,  and  Med.   In  Press. 


Honors  and  Awards  relating  to  this  project: 
None 
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Serial  No.  NIAID-100-B 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3.  Panama  Canal  Zone 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A: 


Project  Title:   A  Clinical  and  Virological  Study  of  Orophar- 
yngeal Lesions  in  Panamanian  Children. 

Principal  Investigator:   Dr.  J.  V.  Ordonez 

Other  Investigators:      Dr.  S.  de  Leon  (H.del  N. ) ,  Dr.  J.  A. 

Brody  and  Dr.  E.  A.  Bruckner 

Cooperating  Units:        Hospital  del  Nino,  Panama,  R.  P. 

Man  Years  (calendar  year  1961) 

Total:  4/12  •   .. 

Professional:  3/12 

Other:  .  1/12 

Project  Description: 

Objectives: 

Clinical  and  virological  evaluation  of  oropharyn- 
geal lesions  in  Panamanian  children. 

Methods  Employed: 

Swabs  were  collected  in  skim  milk  medium  from  oro- 
pharyngeal lesions  in  children  examined  in  a  pediatric 
outpatient  clinic.   It  was  not  feasible  to  collect  paired 
serum  specimens.   Test  systems  for  virus  isolation  were: 
hamster  and  monkey  kidney  cell  cultures,  and  suckling 
and  weanling  mice.   Tissue-culture  neutralization  and 
complement-fixation  tests  were  employed  for  virus- 
.  -  identification. 


Part  B  included 


Patient  Material: 

Children  with  observed  oropharyngeal  lesions  attending 
the  outpatient  clinic  of  Hospital  del  Nino  in  Panama. 

Major  Findings  (during  the  calendar  year) ; 

Fifty  throat  swab  specimens  were  obtained  between  Novem- 
ber 1960  and  March  1961  from  children  ranging  in  age  from  6 
months  to  11  years  (2/3  under  3  yr.)-   Viral  isolates  were 
recovered  from  35  patients;  there  were  32  agents  recovered 
in  suckling  mice  and  34  in  hamster  kidney  HKTC  cell  cultures. 
No  viruses  were  recovered  from  MKTC. 

All  isolates  were  identified  as  herpes  simplex  virus, 
HKTC  neutralization  tests  were  used  to  identify  31  HKTC  isol- 
ates and  28  SM  isolates  adapted  to  HKTC.   Four  SM  isolates 
and  3  mouse-adapted  HKTC  isolates  were  identified  by  the  com- 
plement-fixation test.   Antigens  prepared  by  extraction  of 
infected  mouse  brain  with  pH  9  borate-saline  (a  method  suit- 
able for  arthropod-borne  viruses)  proved  satisfactory  for 
these  tests.   Typing  serum  for  both  procedures  was  commercially 
available. 

The  characteristics  and  distribution  of  the  lesions  in 
all  cases  were  compatible  with  classical  herpetic  stomatitis 
and  not  typical  of  herpangina  with  Coxsackie  A  virus  infec- 
tion. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute: 

Distressing,  often  painful  lesions  of  the  oropharynx 
are  not  uncommon  in  children  seen  in  the  outpatient  clinics 
in  Panama.   In  very  small  children  the  condition  may  lead  to 
severe  dehydration  when  food  and  water  are  refused  over  a 
prolonged  period.   Deaths  have  been  reported  associated  with 
this  clinical  picture.   The  viral  etiology  of  the  lesions  is 
important  to  the  understanding  of  this  medical  problem. 

Proposed  course  of  Project; 

The  project  has  been  terminated  and  data  are  being  pre- 
pared for  publication. 


Serial  No.  NIAID-100-C 

1.  Tropical  Virology 

2.  Middle  America  Research  Unit 

3.  Panama  Canal  Zone 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1951 


Part  A; 


Project  Title:   Venezuelan  Equine  Encephalomyelitis  in  Panama. 

Principal  Investigator:   Dr.  E.  A.  Bruckner 

Other  Investigators  MARU:   Dr.  P.  H.  Peralta,  Mr.  J.  E.  Vogel, 

Miss  D.  Longfellow,  Dr.  J.  A.  Brody 
and  Dr.  H.  K.  Beye 

GML:   Drs.  P.  Galindo,  C.  M.  Johnson 
and  M.  Grayson 

Gorgas  Hospital:   Drs.  J.  E.  Roberts  and  H.  Mondragon 

Santo  Tomas  Hospital:   Drs.  G.  Omphroy  and  J.  M.  Herrera 

Cooperating  Units:   U.  S.  Army  Medical  Unit,  Ft.  Det- 

rick,  Md. 
Laboratorio  Veterinario 
Health  Director,  Canal  Zone 
Trinidad  Regional  Virus  Laboratory 

Man  Years  (calendar  year  1961) 

Total  3  3/12 

Professional:      1  8/12 
Other:  1  7/12 

Project  Description 

Objectives: 

1.   To  investigate  -  in  collaboration  with  Gorgas 
Memorial  Laboratory  (GML)  -  the  epidemiology  of  Vene- 
zuelan equine  encephalomyelitis  (VEE)  virus  infection  in 
an  area  of  Panama  where  the  first  diagnosed  case  of  VEE 


Part  B  included 


occured  (April,  1961). 

2.  To  study  virologically  and,  to  a  lesser  extent, 
clinically,  the  original  VEE  infection  and  three  others 
which  occurred  in  persons  working  with  the  Panamanian 
strain  of  VEE  virus  in  the  laboratory, 

3.  To  evaluate  the  responses  in  laboratory  person- 
nel vaccinated  with  tissue  culture-attenuated  VEE  virus. 

Methods  Employed; 

Collection  of  arthropods  and  exposure  of  sentinel 
animals  were  carried  out  by  GML  in  a  one-month  field 
study  in  Canito,  the  community  from  which  the  fatal  case 
of  VEE  had  come. 

In  the  laboratory  investigations,  standard  methods 
for  the  study  of  arthropod-borne  viruses  (and  particularly 
methods  applicable  to  group  A  viruses)  have  been  used. 
Virus  isolation  is  attempted  preferentially  in  suckling 
mice  (SM) ;  susceptible  cell  cultures  (TC)  are  used  as  a 
second  system.   For  virus  titrations  and  neutralization 
tests,  suckling  mice,  vy^anling  mice  and  cell  cultures 
are  used,  the  particular  system  being  chosen  according 
to  the  test-sensitivity  desired.   Inactivated  antigen  for 
HI  and  CF  tests  is  prepared  by  treating  VEE-infected 
mouse  brain  suspension  with  beta-propiolactone  at  4  C. 
overnight. 

Vaccination  of  MARU  personnel  was  begun  soon  after 
the  occurrence  of  laboratory  infections  ,  which  were  hos- 
pitalized at  Gorgas  Hospital.   The  vaccine  used  is  an  at- 
tenuated VEE  virus  (80th  TC  passage  in  Guinea  pig  heart 
cells)  made  available  by  Drs.  Berge  and  Tigertt  of  the 
U.S.  Army  Medical  Unit,  Fort  Detrick,  Maryland.   Forty- 
three  persons  divided  into  five  groups  were  vaccinated. 
Base  line  information  obtained  on  the  vaccinees  included 
histories  and  physical  examinations,  WBC  and  hematocrit. 
Pre-vaccination  serum  was  obtained.   All  vaccinees  were 
isolated  during  the  first  four  post-vaccination  days, 
and  were  under  careful  clinical  observation. 

Major  Findings; 

One-hundred  nine  pools  of  mosquitoes  and  Phlebotomus 
sandflies,  collected  by  the  GML  field  team  in  a  period 


of  one  month,  failed  to  yield  VEE  virus  in  SM,   Two  non-VEE 
viruses,  not  yet  identified,  were  recovered.   No  agents  were 
isolated  in  SM  from  brain  suspensions  of  chickens  which  be- 
came sick  while  exposed  as  sentinels. 

CF  antibody  to  VEE  virus  was  encountered  in  13%,  neutral- 
izing antibody  in  16%,  -and  HI  antibody  in  19%  of  117  sera  ob- 
tained in  May  from  persons  living  in  the  general  area  of  Ca- 
nito.   Eight  horses  from  that  area  were  bled  in  June,  and  all 
of  these  sera  contained  VEE  neutralizing  antibody.   One  of 
five  dog  sera  from  this  area  was  found  to  have  VEE  neutral- 
izing and  HI  antibody.   There  was  also  serological  evidence 
of  previous  experience  of  humans  to  Una  or  a  virus  related 
to  Una.   There  was  no  such  evidence  of  EEE  antibody  in  humans, 
although  there  was  evidence  of  previous  EEE  infection  in  hor- 
ses. 

Virus  was  recovered  from  serum  and  CNS  specimens  obtained 
at  autopsy  of  the  Panamanian  whose  illness  terminated  fatally. 
Characterization  of  the  VEE  virus  strain  recovered  from  serum 
has  been  quite  limited  to  date. 

VEE  virus  was  recovered  from  serum  and  saliva  of  the 
first  MARU  staff  member  to  become  ill,  and  from  serum  of 
each  of  the  other  two  infected  workers.   All  3  individuals 
developed  high  CF  titer  by  18-23  days  after  onset,  although 
titer  had  fallen  somewhat  within  2  months.   The  same  serum 
specimens  showed  neutralizing  indices  (WM,  IP)  of  the  order 
of  107  to  10^. 

Following  vaccination  serum  specimens  were  obtained  daily 
and  viremia  was  demonstrated  within  the  first  three  days  in 
only  one  of  the  first  group  of  eight  vaccinees.   Clinical  re- 
actions to  vaccination  in  the  first  4  days  were  recorded. 
They  ranged  from  no  symptoms  to  a  24-hour  febrile  reaction. 
From  five  persons  who  became  ill  at  6  to  16  days  after  vaccina- 
tion, specimens  were  collected  for  virus  isolation.   By  Novem- 
ber 1961  four  of  the  five  individuals  have  yielded  at  least 
one  isolate  each  of  VEE-virus  with  evidence  pointing  to  its 
being  the  attenuated  strain. 

Serum  specimens  are  being  collected  at  one  and  three 
months  after  vaccination.   Of  the  first  37  of  1-month  sera 
tested,  28  showed  HI  antibody.   Six  of  the  first  13  l~m.onth   . 
sera  tested  for  CF  antibody  had  a  titer  of  1:4  or  greater. 


significance  to  Bio-medical  Research  and  the  Program  of 
the  Institute: 

The  virus  of  VEE  had  not  been  isolated  in  Panama  pre- 
vious to  April  1961.   Since  Panama  lies  along  the  fly-way 
of  certain  migratory  birds,  occurrence  of  VEE  virus  in  Panama 
may  be  of  importance  to  other  areas  of  the  /^ericas  and  spe- 
cifically to  the  US  where  evidence  of  VEE  antibody  was  recently 
uncovered  in  Florida.   Epidemiologic  as  well  as  ecologic  in- 
formation is  important  in  understanding  the  local  situation 
and  may  be  applicable  in  other  areas  where  this  virus  occurs. 
Clinical  and  virological  studies  on  VEE  virus  infections  with 
the  Panamanian  strain  will  add  to  the  general  fund  of  knowl- 
edge about  a  virus  which  may  cause  a  severe,  but  probably 
rarely  fatal,  systemic  infection  in  man. 

Proposed  Course  of  the  Project; 

Work-up  of  specimens  already  collected  will  continue. 
No  further  field  work  in  Canito  is  anticipated,  since  the  in- 
vestigation in  May  1951  failed  to  indicate  the  presence  of 
VEE  virus  at  that  time.   The  antibody  levels  in  serum  of 
MARU  personnel  will  be  followed  over  an  extended  period  in 
order  to  learn  more  about  the  course  of  antibody  evoked  by 
a  virulent  strain  as  well  as  by  an  attenuated  vaccine  strain 
of  VEE  virus.   In  the  event  of  subsequent  outbreaks  of  VEE 
in  Panama,  further  collaborative  studies  will  be  carried  out 
with  GML. 
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Project  Title:   Serological  Investigation  of  Measles  Virus  in 
Isolated  Populations  (in  Panama) 

Principal  Iijvestigator:   Dr.  Jacob  A.  Brody 

Other  Investigators:      D.  Longfellow 

Cooperating  Units   :      Ministry  of  Health,  R.  P. 

Man  Years  (calendar  year  1961)  ,   • 
Total:  5/12 

Professional:     3/12 
Other:  2/12 

Project  Description: 

Objectives: 

The  objectives  of  this  project,  which  was  developed 
following  investigation  of  a  measles  outbreak  in  Panam.a 
in  1950  are  1)  to  study  measles  antibody  patterns  in  isol- 
ated communities  and  2)  to  determine  which  of  the  common 
serological  techniques  -  complement-fixation,  hemagglu- 
tination-inhibition  and  neutralization  -  might  be  most 
appropriate  for  field  studies  on  the  epidemiology  of 
measles. 

Methods  Employed: 

Forty-nine  human  serum  specimens  were  obtained  toward 
the  end  of    severe  measles  in  the  Code  mountains  in 
1960.   One  hundred  sixty-four  sera  were  obtained  in  the 
area  a  year  later,  fourteen  of  which  were  from  persons 
who  had  been  bled  previously.   Eighty-eight  sera  were 
collected  in  mid-1961  in  several  Indian  villages  on  the 

Part  B  included     no  1 


upper  Bayano  River,  Darien  Province,  where  a  measles  epidemic 
had  just  occurred.   Serological  tests  used  are:  CF  test  by 
standard  method;  HI  test  of  Rosen  using  rhesus  monkey  erythro- 
cytes, and  a  NT  test  carried  out  according  to  Meyer  in  Salk 
monkey  heart  cell  cultures.   Sera  in  HI  and  NT  tests  have  been 
tested  at  dilutions  as  low  as  1:2. 

Major  Findings  (during  the  calendar  year) : 

Although  results  are  still  incomplete,  it  appears  that 
the  HI  test  is  as  reliable  as  the  NT  test.  The  correlation 
of  CF  with  HI  and  NT  data  is  in  progress. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute: 

It  is  stated  in  the  literature  that  measles  CF  antibody, 
unlike  the  CF  antibody  evoked  by  many  other  virus  infections 
persists  for  a  very  long  time.   Study  of  antibody  patterns  in 
isolated  conununities  where  measles  is  not  endemic  may  be  ex- 
pected to  show  whether  this  is  indeed  true.   An  understanding 
of  CF,  HI  and  NT  antibody  patterns  in  isolated  populations  may 
be  expected  to  assist  in  interpretation  of  results  of  measles 
vaccination  programs.   If  vaccine  eliminates  virus  from  a  com- 
munity for  long  periods  of  time,  the  serological  patterns  may 
more  closely  resemble  these  in  this  study  than  those  reported 
in  endemic  areas. 

Proposed  Course  of  Project; 

Present  experiments  will  be  concluded  and  data  carefully 
evaluated.   Whether  the  project  merits  continuation  will  be 
determined  thereafter. 
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Project  Title:   Vesicular  Stomatitis  Virus  (VSV) 

Infections  in  Panama  . 

Principal  Investigator:   Dr.  J.  A.  Brody 

Other  Investigators:      Dr.  P.  H.  Peralta,  D.  Longfellow, 

Dr.  E.  A.  Bruckner  and  Capt.  G.  F. 
Fischer 

Cooperating  Units:        Gorgas  Memorial  Laboratory,  R.  P. 

Laboratorio  Veterinario,  R.  P. 
UoS.  Army  Mission  to  Panama 
Epidemiology  Section,  Ministry  of 

Health,  R.  P. 
Compania  Ganadera  de  Code,  R.  P. 

Man  Years  (calendar  year  1961) 
Total:  3/12 

Professional:      1/12  -. 

Other:  2/12 

Project  Description: 

Objectives; 

The  objectives  of  this  project  were  1)  To  determine  the 
human  infection  rates  and  possible  human  illness  due  to 
the  New  Jersey  type  vesicular  stomatitis  virus,  and  2) 
To  investigate  the  mode  of  transmission  of  the  virus. 

Methods  Employed: 

A  team  investigated  an  epizootic  of  vesicular  stomati- 
tis in  cattle  from  December  1960  through  February  1961 
in  Code  Province,  R.  P.   One-hundred  eight  clinical  cases 


Part  B  included 


occurred  in  dairy  cows.   The  Aftosa  Center  in  Rio   de  Janeiro 
reported  the  outbreak  due  to  New  Jersey  type  vesicular  stoma- 
titis virus  and  an  agent  identified  as  this  virus  was  subse- 
quently isolated  in  this  laboratory  from  teat  lesion  material 
collected  during  the  outbreak.   Virus  pools  were  prepared  from 
infected  suckling  mouse  brain  and  hamster  kidney  cell  cultures. 
Human  sera  obtained  from  the  area  of  the  outbreak  and  several 
other  areas  were  tested  by  neutralization  tests  in  HKTC  and 
by  CF  tests  performed  by  a  standard  method. 

Major  Findings  (during  the  calendar  year) : 

T^ong  persons  most  in  contact  with  infected  cattle,  71% 
had  neutralizing  antibody;  among  those  least  in  contact,  7%. 
Seven  of  92  cattle  handlers,  but  none  of  the  98  non-cattle 
handlers,  were  found  to  have  CF  antibody. 

In  several  other  widely  separated  areas  of  Panama,  per- 
centage of  human  sera  with  neutralizing  antibody  to  New  Jer- 
sey type  VSV  ranged  from  O  to  30%. 

Data  obtained  so  far  suggest  that  direct  contact  rather 
than  arthropod  vectors  may  well  be  more  important  in  trans- 
mission of  the  virus  to  iiuman  beings  who  have  close  associa- 
tion with  infected  domestic  animals. 

Significance  to  Bio-medical  Research  and  the  Program  of 
the  Institute: 

Because  vesicular  stomatitis  is  endemic  and  both  types 
of  VSV  occur,  Panama  offers  a  good  opportunity  to  study  the 
viruses  which  cause  a  disease  of  domestic  animals,  economic- 
ally important  in  certain  areas  of  the  U.S.  and  other  coun- 
tries of  the  western  hemisphere,  and  can  infect  man  as  well. 
Already  this  project  has  provided  information  on  human  infec- 
tion rates  and  a  probable  mode  of  transmission  in  one  segment 
of  the  population.   A  better  understanding  of  the  ecology  of 
the  VS  viruses  and  of  their  medical  importance  to  man  may  be 
anticipated  by  continuation  of  this  project. 

Proposed  Course  of  Project: 

Serological  testing  of  selected  groups  of  human  beings 
to  discover  the  populations  at  risk  will  be  continued,  for 
the  purpose  of  seeking  out  cases  of  clinical  illness.   Long- 
range  plans  include  study  of  seasonal  patterns  of  clinical 


occurred  in  dairy  cows.   The  Aftosa  Center  in  Rio   de  Janeiro 
reported  the  outbreak  due  to  New  Jersey  type  vesicular  stoma- 
titis virus  and  an  agent  identified  as  this  virus  was  subse- 
quently isolated  in  this  laboratory  from  teat  lesion  material 
collected  during  the  outbreak.   Virus  pools  were  prepared  from 
infected  suckling  mouse  brain  and  hamster  kidney  cell  cultures. 
Human  sera  obtained  from  the  area  of  the  outbreak  and  several 
other  areas  were  tested  by  neutralization  tests  in  HKTC  and 
by  CF  tests  performed  by  a  standard  method. 

Major  Findings  (during  the  calendar  year) : 

Among  persons  most  in  contact  with  infected  cattle,  71% 
had  neutralizing  antibody;  among  those  least  in  contact,  7%. 
Seven  of  92  cattle  handlers,  but  none  of  the  98  non-cattle 
handlers,  were  found  to  have  CF  antibody. 

In  several  other  widely  separated  areas  of  Panama,  per- 
centage of  human  sera  with  neutralizing  antibody  to  New  Jer- 
sey type  VSV  ranged  from  O  to  30%. 

Data  obtained  so  far  suggest  that  direct  contact  rather 
than  arthropod  vectors  may  well  be  more  important  in  trans- 
mission of  the  virus  to  human  beings  who  have  close  associa- 
tion with  infected  domestic  animals. 

Significance  to  Bio-medical  Research  and  the  Program  of 
the  Institute: 

Because  vesicular  stomatitis  is  endemic  and  both  types 
of  VSV  occur,  Panama  offers  a  good  opportunity  to  study  the 
viruses  which  cause  a  disease  of  domestic  animals,  economic- 
ally important  in  certain  areas  of  the  U.S.  and  other  coun- 
tries of  the  western  hemisphere,  and  can  infect  man  as  well. 
Already  this  project  has  provided  information  on  human  infec- 
tion rates  and  a  probable  mode  of  transmission  in  one  segment 
of  the  population.   A  better  understanding  of  the  ecology  of 
the  VS  viruses  and  of  their  medical  importance  to  man  may  be 
anticipated  by  continuation  of  this  project. 

Proposed  Course  of  Project: 


Serological  testing  of  selected  groups  of  human  beings 
to  discover  the  populations  at  risk  will  be  continued,  for 
the  purpose  of  seeking  out  cases  of  clinical  illness.   Long- 
range  plans  include  study  of  seasonal  patterns  of  clinical 


vesicular  stomatitis  in  Panama,  investigation  of  cattle  and 
other  vertebrates  as  hosts  or  reservoirs  of  virus,  and  deter- 
mination of  arthropod  vectors  in  situations  in  which  they  are 
implicated  in  virus  transmission. 
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Project  Title:   Virological  Aspects  of  a  Cooperative  Inves- 
tigation on  the  Ecology  of  Arthropod-borne 
Viruses. 

Principal  Investigators:   Dr.  P.  H.  Peralta,  Dr.  H.  K.  Beye 

and  Dr.  A.  Shelokov 

Other  Investigators  GML:   Dr.  P.  Galindo,  Dr.  E.  de  Rodaniche 

and  Dr.  C.  M.  Johnson 
MARU:   D.  Longfellow,  J.  E.  Vogel,  Dr.  E. 
A.  Bruckner  and  Dr.  J.  V.  Ordonez 

Cooperating  Units:         Gorgas  Memorial  Laboratory,  R.P. 

Hospital  Div. ,  Chiriqui  Land  Co. , 

Almirante,  R.  de  P. 
Arthropod-Borne  Virus  Section, 

LTV  (Bethesda) 

Man  Years:   (calendar  year  1961) 
Total:  4 

Professional:        1  8/12 
Other:  .   .  2  4/12         - 

Project  Description 

Objectives: 

1)  To  isolate  and  identify  arthropod-borne  viruses 
occurring  in  the  tropical  rain  forest  area  near  Almirante, 
Bocas  del  Toro  Province,  R.  de  P.; 

2)  To  investigate  the  role  of  the  virus  isolates  in 
human  and  domestic  animal  disease; 

3)  To  study  the  role  of  arthropod  vectors  and  animal 
reservoirs  in  the  epidemiology  of  infections  due  to  the 

1  S  ^ 
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arthropod  borne  viruses  in  the  study  area  and  other  parts 
of  the  Isthmus. 

Methods  Employed; 

Gorgas  Memorial  Laboratory  (GML)  provides  MARU  with  ar- 
thropods collected  in  relation  to  their  Bocas  del  Toro  pro- 
ject.  These  are  collected  by  standard  techniques  and  iden- 
tified as  to  genus  and,  in  most  cases,  species  as  well.   Ham- 
ster kidney  cell  cultures  and  suckling  mice  are  used  for 
virus  isolation.   Standard  methods  for  the  study  of  arthropod- 
borne  viruses  -  including  neutralization,  complement-fixation 
and  hemagglutination-inhibition  techniques  -  are  used  for  the 
characterization  and  identification  of  isolates  and  for  deter- 
mination of  serum  antibodies  to  the  viruses  in  animals  and 
man.   "Immune"  ascitic  fluids  as  well  as  antisera  prepared 
in  conventional  manner  are  employed  for  isolate  identification. 
An  experimental  method  was  used  for  a  three-month  period  for 
collection  of  bird  blood  on  filter  paper  discs  for  isolation 
attempts  at  MARU. 

Major  Findings;  . 

1.  Isolation  from  Arthropods 

The  final  count  of  MARU  isolates  from  arthropods  col- 
lected during  the  first  12  months  of  the  joint  project  was 
19:  14  from  mosquitoes,  5  from  Phlebotomus  sandflies.   Suck- 
ling mice  proved  superior  to  hamster  kidney  cell  cultures  as 
an  isolation  system.   All  of  the  isolates  recovered  in  HKTC 
showed  a  cytopathic  effect  (CPE)  in  the  original  passage,  al- 
though all  pools  of  first-year  arthropods  were  tested  by  car- 
rying through  two  passages.   In  view  of  this,  use  of  "blind" 
second  passages  was  discontinued  after  one  year. 

By  early  November  1961  the  number  of  isolates  from 
second-year  mosquitoes  numbered  19:  14  from  mosquitoes  and 
5  from  sandflies  (the  same  number  and  distribution  as  for 
the  previous  calendar  year) .   The  isolation  rate  from  sand- 
flies continued  to  exceed  by  far  the  overall  isolation  rate 
from  mosquitoes  although  for  certain  individual  species  the 
rate  was  high. 

2 .  Isolation  from  Bird  Blood  Specimens 

Bird  blood  specimens  for  virus  isolations  were  col- 
lected on  absorbent  filter  paper  discs,  stored  and  later  eluted 
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by  procedures  evolved  in  the  course  of  another  project.   Two 
or  three  eluates  from  the  same  species  of  bird  were  combined 
and  inoculated  into  SM.   No  viral  isolates  were  recovered  in 
181  trials  which  served  to  screen  488  individual  birds  for 
evidence  of  viremia. 

3.  Characterization  and  Identification  of  Isolates 

a.  Phlebotomus  Isolates.   As  in  the  previous  year, 
two  groups  of  agents  from  Phlebotomus  (one  "slow"  and  one "fast") 
have  been  isolated.   The  number  of  the  serologically  related 
Phlebotomus  isolates  which  have  been  relatively  difficult  to 
work  with  (low  titers)  stands  at  6,  with  3  strains  from  each 
year  of  the  project.   The  identity  of  this  serological  group 
has  not  yet  been  established,  but  study  of  conditions  for  stor- 
age of  viral  suspensions  has  led  to  an  improved  diluent  for 
these  viruses  and  infectious  pools  of  higher  titer.   Isolates 
of  Indiana  type  vesicular  stomatitis  virus  (VSV)  from  sand- 
flies increased  from  2  to  4. 

b.  Mosquito  Isolates.   A  second-year  Culex  nigripal- 
pus  isolate  was  identified  as  Indiana  type  VSV.   Identifica- 
tion procedures  showed  that  many  of  the  other  mosquito  isolates 
belonged  to  known  serological  groups  within  the  arthropod- 
borne  virus  class.   Six  (four  being  from  the  first  year)  are 
closely  related  to  Una  virus  of  group  A.   Four  others  (all 
second-year  isolates)  with  "croup  A  characteristics"  have  not 
been  subjected  to  CFT  yet.   One  strain  of  Ilheus  virus  of  group 
B  was  among  the  second-year  isolates.   Members  of  the  Bunyam- 
wera  group  have  been  recognized:  1  first-year  isolate  closely 
related  to  Guaroa  virus  and  4  virus  strains  (3  of  which  are 
from  the  first  year)  closely  related  to  Wyeomyia  virus.   Guama 
group  was  found  represented  by  6  isolates  (five  being  from 

the  first  year) .   The  Guama  isolates  were  all  derived  from 
Culex  vomerifer  pools;  two  other  C.  vomer ifer  isolates  have 
not  yet  been  tested.   A  few  other  agents  remain  unidentified 
in  addition  to  those  mentioned  above. 

4.  Evaluation  of  "Immune"  Ascitic  Fluid  as  a  Serologic 
Reagent. 

In  the  course  of  serologic  work-up  of  project  isolates, 
mice  have  been  immunized  with  virus  plus  an  ascites-stimulat- 
ing  adjuvant  mixture  (after  Lieberman  et-  al.  and  Kasel  et-  al.). 
Ascitic  fluid  produced  has  been  used  in  CF  tests  particularly 
for  relating  isolates  to  one  another  and  to  prototype  arthropod 
viruses.   Ascitic  fluids  were  found  generally  to  have  higher 


To  further  the  second  and  third  objectives  of  the  collab- 
orative project,  studies  will  be  carried  out  to  delineate  the 
relative  importance  of  some  of  these  arthropod-borne  viruses 
to  man  and  domestic  animals  in  the  study  area  and,  when  per- 
tinent, in  other  areas  on  the  Isthmus.   Vector  and  reservoir 
relationships  will  be  sought  for  certain  of  the  viruses. 
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Project  Title:   An  Appraisal  of  Chigqers  and  other  Acarina 

of  the  American  Tropics  for  Pathogenic  Agents 

Principal  Investigator:   James  M.  Brennan 

Other  Investigators:      Conrad  E.  Yunker 

Cooperating  Units   :      Middle  America  Research  Unit,  C.  Z. 

Rocky  Movmtain  Laboratory,  Hamilton, 

Montana 
USARCARIB 
Gorgas  Memorial  Laboratory,  R.  de  P, 

Man  Years:  (Calendar  year  1961) 

Total:  3  1/2  -   ' 

Professional:       2  .  ■ 

Other:  1  1/2 

Project  Description 

Objectives: 

A  preliminary  survey  to  determine  whether  chigqers 
(extremely  numerous  in  species  and  individuals,  and  para- 
sitic on  all  terrestial  vertebrates)  as  well  as  other 
parasitic  mites  are  of  importance  in  maintaining  and 
transmitting  among  wild  animals  disease  potentially  com- 
municable to  man. 

Methods  Employed  and  Major  Findings: 

This  study  is  undertaken  in  Panama  because  of  a 
theory  that  certain  arthropod-borne  virus  diseases  in 
temperate  zones  originate  in  the  tropics.   Random  and 
intensive  sampling  of  the  vertebrate  population  (with 
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emphasis  on  rodents)  and  subsequent  recovery  of  ectoparasites 
by  various  and  most  effective  techniques  available  have  been 
the  means  of  providing  material  for  laboratory  tests. 

In  the  first  phase  of  this  study,  attempts  were  made  to 
isolate  viruses,  using  suckling  mice  and  hamster  kidney  tis- 
sue culture,  from  nearly  500  pools  of  acarines  including  25 
species  of  chiggers,  35  of  parasitoid  mites,  and  a  few  of 
ticks  from  over  350  wild  vertebrates,  mostly  mammals.   In  the 
first  year  of  this  survey,  1565  mammals,  122  birds,  and  73 
reptiles  collected  throughout  Panama  were  examined.   Mites  and 
ticks  were  removed  from  hosts  and  sorted  into  species-groups. 
Each  species-group  from  an  individualhost  was  treated  as  a  pool 
and  frozen  until  processed.   Virological  techniques  employed 
were  adapted  from  those  currently  in  use  at  the  Middle  America 
Research  Unit  for  the  recovery  of  viruses  from  arthropods.   No 
evidence  of  viral  activity  could  be  shown  in  the  material  un- 
der study. 

The  second  phase  of  the  study  is  being  directed  toward 
the  assay  of  similar  material  for  rickettsia.   Since  the  last 
week  in  August,  live  mites  and  ticks  have  been  sent  to  the 
Rocky  Mountain  I.aboratory  for  test.   Total  vertebrates  examined 
to  date  were  450  mammals,  104  birds,  and  59  reptiles.   Live 
ectoparasites  were  removed  from  175  of  these  hosts  and  sent 
to  the  Rocky  Mountain  Laboratory  in  32  shipments  totalling 
274  pools.   Here,  an  isolation  of  a  rickettsial  Q-fever-like 
agent  has  been  reported,  but  awaits  serologic  confirmation. 
The  mite  involved  is  an  undescribed  species  of  intradermal 
chigger  from  Proechimys ,  a  common  spiny  rat  of  wide  distribu- 
tion in  the  tropics. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute,  and  Proposed  Course  of  the  Project; 

This  particular  investigation  is  relatively  new,  cer- 
tainly still  in  its  infancy  in  the  Western  Hemisphere,  so 
that  it  is  premature  to  estimate  either  its  importance  to 
bio-medical  research  or  to  predict  its  course. 
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Project  Title:   Viral  "Jungle  Fever"  in  U.S.  Military  Personnel 

Principal  Investigator:   Dr.  J.  A,  Brody 

Other  Investigators:      D.  Longfellow,  Dr.  J.  V.  Ordonez, 

Dr.  E.  A.  Bruckner  and  Dr.  A.  Shelokov 

Cooperating  Units   :      Lt.  Col.  J.  E.  Goldoni,  CO, 

Jungle  Warfare  Training  Center  (JWTC) 

U.  S.  Army 
Col.  H,  E.  Leech,  MC ,  Chief  Surgeon 
USARCARIB 

Man  Years  (calendar  year  1951) 
Total:  2/12 

Professional:      1/12 
Other:  1/12 

Project  Description 

Objectives; 

1.  Isolation  of  viral  agents  from  the  blood  of 
military  students  participating  in  a  3-week  course  at 
JWTC  with  illness  following  known  exposure  to  jungle 
environment. 

2.  To  determine  the  rate  of  human  infection  with 
the  newly  isolated  viruses  as  well  as  viruses  already 
known  to  be  active  on  the  Isthmus. 

Methods  Employed:  .-:;." 

Specimens  are  secured  by  corpsmen  from  men  report-  _ 
ing  to  the  aid  station  with  other  than  traumatic  com-    ;„^_. 

-r  ■  ; 
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plaints.   These  are  tested  for  virus  isolation  in  suckling 
mice  (SM)  and  hamster  kidney  cell  cultures. 

In  addition  three  successive  cycles  of  classes  at  J"WTC 

were  bled  before  and  after  the  3 -week  course.   More  than  200 

paired  specimens  were  collected  and  tested  for  antibody  to 

selected  viruses  known  to  be  present  in  the  area. 

Major  Findings; 

Serum  isolate  JW-10  reported  last  year  remains  uniden- 
tified despite  serious  efforts  toward  its  identification. 
The  virus  was  shown  to  be  desoxycholate-sensitive ,  but  efforts- 
to  identify  it  by  CFT  using  a  battery  of  arthropod-borne  vi- 
ral antigens  and  antisera  have  been  unsuccessful.   The  virus 
was  found  to  propagate  in  hamster  kidney  cell  cultures  with- 
out apparent  cytopathic  effect.   Attempts  to  adapt  it  to  HeLa 
cultures  are  promising. 

Six  months  after  his  illness  (when  serum  could  be  ob- 
tained) the  patient  was  found  to  have  developed  a  high  level 
of  neutralizing  antibody  to  virus  JW-10.   Sera  from  59  men 
bled  about  3  weeks  after  beginning  the  Jungle  Warfare  train- 
ing were  negative  by  CFT,  and  75  human  sera  from  several  areas 
of  Panama  showed  no  neutralizing  antibody  to  this  virus. 

No  other  isolates  have  been  recovered  during  this  project. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute; 

The  likelihood  that  isolates  from  human  blood  are  of  pa- 
thogenic significance  makes  information  from  this  study  im- 
portant in  defining  not  only  the  local  health  problems  but  vi- 
ral infections  of  importance  to  the  military  training  program 
of  the  area. 

Proposed  Course  of  the  Project: 

Identity  of  the  single  serum  isolate  will  be  sought  on  a 
continuing  basis.   In  addition,  attempted  adaptation  of  the 
virus  to  cell  cultures  will  be  continued  as  time  allows. 
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Part  A; 


Project  Title:   Intestinal  Viral  Flora  in  Rural  Guatemalan 
Children  -  A  Survey  of  Three  Villages 

Principal  Investigators:   Dr.  P.  H.  Peralta,  Dr.  A.  Shelokov 

Dr.  H.  K.  Beye,  Dr.  W.  Ascoli 

Other  Investigators  MARU:   Dr.  J,  V.  Ordonez,  Dr.  J.  A.  Brody, 

Dr.  E.  A.  Bruckner  and  J.  Vogel 
INCAP:   Miss  V.  Pierce,  Mr.  H.  Bruch 

Drs.  M.  Behar,  N.  Scrimshaw  and 
J.  Gordon 

Cooperating  Units:   Institute  de  Nutricion  de  Centre  America 

y  Panama  (INCAP) ,  Guatemala 

Man  Years  (calendar  year  1961)  ''' 

Total:  11/12 

Professional:      6/12  \ 

Other:  5/12  \ 

Project  Description:  •  •, 

Objectives; 

1.  To  compare  the  incidence  and  nature  of  intes- 
tinal viral  flora  among  young  children  in  three  care- 
fully controlled  villages  under  constant  surveillance. 

2.  To  accumulate  information  on  diarrhea-associated 
enteroviruses. 
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Methods  Employed; 

Rectal  swabs  are  collected  by  INCAP  personnel  from  all 
children  under  5  years  of  age  in  three  villages  every  three 
months,  the  villages  being  visited  in  rotation  at  monthly 
intervals.   Data  on  existence  of  diarrhea  at  time  of  sampling 
is  recorded  for  each  child.   Isolation  of  cytopathogenic  vi- 
ruses in  rhesus  monkey  kidney  cell  cultures  is  attempted  at 
MARU.   Isolates  are  to  be  identified  and  grouped  insofar  as 
possible.   At  the  present  time,  it  does  not  appear  feasible 
to  obtain  serum  specimens  from  these  children. 

Major  Findings  (during  the  calendar  year) : 

Results  of  virus  isolation  attempts  with  rectal  swab 
specimens  obtained  in  the  first  three  monthly  surveys  (Feb- 
ruary, March,  April  1961)  are  as  follows:  83  rectal  swabs 
from  Santa  Catarina  in  February  gave  an  isolation  rate  of 
35%,  165  from  Santa  Cruz  in  March  gave  a  rate  of  23%  and  200 
from  Santa  Maria  in  April,  39%.   The  swabs  from  children  with 
diarrhea  at  time  of  survey  yielded  viruses  at  both  higher  and 
lower  rates,  but  numbers  of  samples  were  small:  Santa  Catarina, 
53%  from  15  swabs;  Santa  Cruz,  only  15%  from  26,  and  Santa 
Maria,  55%  from  33  swabs.   The  incidence  of  diarrhea  in  all 
villages  ranged  between  16  and  18%. 

Specimens  of  later  surveys  are  still  being  tested. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute; 

This  project  takes  advantage  of  an  unusual  opportunity 
to  explore  epidemiological  aspects  of  enterovirus  infections 
in  relation  to  nutritional  status,  as  well  as  status  of  hy- 
gienic and  therapeutic  measures,  in  controlled  population 
groups . 

From  this  study  much  needed  background  information  should 
contribute  to  an  understanding  of  the  relationships  of  infec- 
tion with  enteroviruses,  nutrition,  and  possibly  manifesta- 
tions of  disease  such  as  diarrhea.   Diarrhea  and  gastroenter- 
itis among  children  under  two  years  of  age  is  a  leading  cause 
of  mortality  in  Guatemala  and  other  Central  American  countries. 


Proposed  Course  of  Project; 

It  is  anticipated  that  collection  and  testing  of  rectal 
swab  specimens  will  continue  for  a  minimum  of  18  months.  In 
this  period  of  time  any  seasonal  patterns  might  be  expected 
to  emerge.  Techniques  to  facilitate  enterovirus  typing  will 
be  explored  within  this  next  year.  Identification  work  and 
correlation  of  data  are  expected  to  extend  at  least  one  year 
beyond  the  conclusion  of  specimen-collection. 
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Project  Title:   Use  of  Filter  Paper  Discs  for  Virus  Isolation 
and  Serological  Testing 

Principal  Investigator:   Dr,  J.  A.  Brody 

Other  Investigators:      Dr.  P.  Galindo,  GML#*  and  D.  LongfeUov/ 

Cooperating  Units   :      Gorgas  Memorial  Laboratory,  R.  P. 

Hospital  del  Nino,  R.  P. 
Laboratorio  Veterinario,  R.  P.       '  ■ 
U.S.  Army  Mission  to  Panama 

Man  Years  (calendar  year  1961) 

Total:  5/12 

Professional:  3/12 

Other:  2/12 

Project  Description: 

Objectives; 

To  develop  a  field  tool  for  virus  isolation  and  for 
serological  testing. 

Methods  Employed; 

Blood  specimens  included  in  the  year's  studies  were 
from  human  beings,  guinea  pigs,  mice,  chickens  and  wild 
birds.   Human  beings  were  bled  by  finger  puncture/ and 
small  animals   usually  by  opening  the  chest  cavity. 
Blood  was  absorbed  with  filter  paper  discs  (Carl 
Schleichner  and  Schnel.l  Co.,  cat.  no.  740-E)  .   When  virus 
isolation  was  planned,  discs  were  kept  refrigerated  while 
in  the  field  and  subsequently  stored  at  -55°C.   When 
collected  for  serological  studies  only,  discs  were  dried 

Part  B  included     no  ^  t  v-' 


and  stored  in  paper  pill-boxes  at  -20°C.   Elution  was  carried 
out  overnight  at  4°C ,  using  0.6  or  0.75  ml  diluent  per  disc. 
In  comparative  studies,  specimens  of  serum  diluted  as  disc 
elution    were  likewise  allowed  to  stand  at  4°C  overnight. 

Eluates  and  diluted  sera  were  tested  by  standard  comple- 
ment-fixation (CF)  and  hemagglutination-inhibition  (HI)  tech- 
niques.  Kaolin-  and  acetone-extraction  of  specimens  were  com- 
pared in  a  number  of  HI  tests.   Screening  neutralization  (NT) 
tests  were  performed  in  cell  cultures:  rhesus  monkey  kidney 
for  enteroviruses  and  hamster  kidney  for  VS  viruses.   With 
disc  eluates,  the  dose  of  virus  was  0.5  logarithm  lower  than 
that  used  against  serum  diluted  1:8. 

Major  Findings:  .  . 

1.  Field  Trial  of  the  Disc  Method  for  Virus  Isolation. 
Although  in  1950  it  was  found  that  virus  could  be  recovered 
from  discs  which  had  been  soaked  with  the  blood  of  laboratory 
animals  subsequent  to  inoculation  with  EEE ,  Ilheus,  SLE  or 
yellow  fever  virus,  a  field  trial  this  year  in  which  488  bird 
blood  specimens  from  Bocas  del  Toro  were  screened,  failed  to 
yield  any  viral  isolates. 

2.  Application  to  Neutralization  Test.   In  the  screen- 
ing of  blood  specimens  from  37  children  for  enterovirus  anti- 
bodies, the  ratio  of  the  number  of  disc  eluates  to  the  number 
of  sera  (at  1:8  dilution)  which  neutralized  the  test  doses 

of  virus  was  as  follows:  for  poliovirus  type  1,  23/25;  for 
type  2,  28/33;  type  3,  28/29;  for  Coxsackie  B  2  virus,  21/19 
and  for  ECHO  9  virus,  10/8.   In  screening  of  32  other  human 
blood  specimens  for  antibodies  to  the  two  types  of  vesicular 
stomatitis  virus  (VSV) ,  ratios  were  26/24  for  New  Jersey  type 
VSV  and  6/7  for  Indiana  type.   The  method  would  appear  to  be 
useful  for  obtaining  estimates  of  the  status  of  populations 
in  regard  to  neutralizing  antibodies. 

3.  Application  to  HI  Test.   HI  tests  were  carried  out  on 
sera   and  disc  blood  of  laboratory  animals  inoculated  with 
Ilheus  virus  and  of  human  beings  who  had  been  accidentally  in- 
fected or  purposely  vaccinated  with  strains  of  VEE  virus. 
Only  disc  blood  was  available  from  wild  birds.   In  the  succeed- 
ing summary,  the  disc  eluate  before  further  dilution  is  con- 
sidered as  equivalent  to  serum  at  a  dilution  of  1:10. 

Kaolin  extraction  appeared  to  be  acceptable  for 
disc  blood  as  well  as  serum  of  the  mammalian  species.   For 


Ilheus  virus-immunized  guinea  pigs,  disc  oluate  showed  an  HI 
titration  endpoint  one  2-fold  dilution  lower  than  that  demon- 
strated in  serum  from  the  same  animal,  elution  and  extraction 
being  optimal.   For  VEE  virus-immunized  human  beings,  the  HI 
titer  of  disc  eluate  against  VEE  antigen  was  at  most  one  2- 
fold  dilution  lower  than  that  of  the  serum  and  occasionally 
was  the  same.   Thus  discs  promise  to  be  useful  for  collection 
of  mammalian  blood  for  obtaining  rough  estimates  of  HI  anti- 
body status  of  population. 

Chicken  sera  and  disc  and  blood  discs  required  acetone- 
extraction  to  minimize  non-specific  HI,  and  in  general  results 
were  not  felt  to  be  as  reliable  as  with  guinea  pigs  and  man. 
Nevertheless,  in  experiments  with  Ilheus  virus-inoculated 
chickens,  when  the  Ilheus  HI  titer  of  serum  was  greater  than 
1:40,  hemagglutination  could  usually  be  detected  by  disc. 

Also,  about  one-fourth  of  the  eluates  from  the  discs 
blood  of  wild  birds  inhibited  hemagglutination  by  Ilheus  an- 
tigen, while  none  of  them  inhibited  VEE  hemagglutination. 

4.   Brief  exploration  of  the  possibility  of  using  disc- 
collected human  blood  specimens  in  CF  tests  indicated  that 
marked  hemolysis  would  present  a  major  difficulty. 

Significance  to  Bio-medical  Research  and  the  Program  of 
the  Institute: 

Filter  paper  discs  are  a  simple  device  to  facilitate  the 
collection  of  blood  specimens  in  large  numbers,  particularly 
under  field  conditions.   Many  discs  and  disposable  stylets 
for  finger-puncture  could  be  readily  carried  and  easily  handled 
in  the  field.   In  the  laboratory,  discs  take  little  storage 
space.   Even  newborn  infants  and  very  small  animals  can  be 
bled  by  this  method. 

While  the  use  of  discs  in  the  isolation  of  arthropod- 
borne  viruses  from  blood  appears  limited,  neutralization  and 
HI  tests  would  seem  feasible  for  some  viruses  at  least.   Ac- 
curacy of  results  appears  to  be  such  that  at  least  valuable 
background  information  on  the  immune  status  of  populations, 
human  or  animal,  could  be  obtained. 


Proposed  Course  of  the  Project; 

While  many  questions  on  applicability  of  the  disc  method 
for  blood  collection  remain  unanswered,  this  project  will  be 
discontinued. 
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Project  Title:   Studies  of  Microbial  Diseases  of  Military 
Importance  in  Latin-America 

Principle  Investigator:   Major  F.  H.  Diercks ,  MSC  (R&D  Com- 
mand U.  S.  Army) 

Other  Investigators    :   Sgt.  Harlan  B.  Kelley,  USAMRU,  MARU 

Mrs.  Martha  II.  Shacklette,  USAMRU,  MARU 
Capt.  Donald  G.  Moyer,  Gorgas  Hospital 
Dr.  Nathan  B.  Gale,  Canal  Zone  Health 
Bureau 

Cooperating  Units      :   Walter  Reed  Army  Institute  of  Research 

Gorgas  Memorial  Laboratory 
Gorgas  and  Coco  Solo  Hospitals,  C.  Z. 
Army,  Navy  and  Air  Force  Surgeons 
U.  S.  Army  Environmental  Health  Branch 
U.  S.  Army  Preventive  Medicine  Officer 
Canal  Zone  Gov't  Health  Bureau  Div. 

of  Vet.  Medicine 
Ministry  of  Health,  R.  de  P. 

Man  Years  (calendar  year  1961) 

Total:  1/4 

Professional:  1/8 

Other:  1/8 

Project  Description: 

Objectives: 

1.  To  describe  and  document  microbial  diseases  and 
their  effects  on  military  and  civilian  population  groups 
in  Latin  America. 
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2.  To  isolate  and  identify  public  health  problems 
affecting  military  and  civilian  populations  which  require 
additional  intensive  study  and  research, 

3.  To  provide  research  laboratory  support  for  the 
development  of  new  areas  of  investigation  and  the  capabil- 
ity for  pursuing  poorly  understood  public  health  prob- 
lems. 

Methods  Employed; 

In  cooperation  with  military  and  civilian  health 
authorities  and  the  Epidemiology  Section,  MARU,  efforts 
will  be  made  to  provide  for  early  recognition  of  an  in- 
creased prevalence  of  disease  among  selected  populations. 
This  will  include  gathering  of  statistical  evidence  that 
an  increase  in  prevalence  actually  exists.   When  such 
evidence  is  available,  then  the  collection  of  appropriate 
specimens  will  include  baseline  serological  specimens, 
suitable  materials  for  etiologic  studies,  and  convales- 
cent blood  specimens  for  later  study  by  serologic  means. 
When  the  basic  information  has  been  gathered,  a  field 
evaluation  of  the  situation  will  be  made  and  consultations 
with  other  interested  laboratories  providing  base  labor- 
atory type  support  will  be  sought.   In  general  these 
studies  will  avoid  long-term  projects  dealing  with  chronic 
disease  and/or  toxicity  or  control  studies,  since  these 
can  best  be  dealt  with  under  more  appropriate  arrange- 
ments with  interested  agencies.   Our  prime  interest  will 
be  in  gastro-intestinal  disease,  acute  respiratory  disease, 
or  systemic  diseases  of  explosive  character  and  moderate 
duration. 

Major  Findings; 

During  the  past  year,  the  participation  of  the  MARU 
group  in  operation  "Swamp  Fox"  revealed  that  among  a  group 
of  approximately  35  men,  who  spent  40  days  in  Panama, 
there  were  3  histoplasmin  conversions,  2  men  infested 
with  Dermatobium  hominis ,  and  three  men  presenting  signs 
of  infestation  with  An cylo stoma  braziliense.   In  addition, 
it  was  established  that  many  men  sent  to  tropical  areas 
for  short-term  projects  bring  with  them  dermatological 
lesions  and  mycotic  infections  which  are  likely  to  inten- 
sify under  tropical  conditions.   Although  this  preliminary 
experience  produced  no  startling  or  unexpected  findings. 


it  is  felt  that  this  approach  to  the  study  of  infectious  dis- 
ease in  the  tropics  should  be  pursued  further. 

Moreover,  there  are  other  areas  where  it  is  felt  that  in- 
creased surveillance  will  be  fruitful.   For  example,  lepto- 
spirosis  is  known  to  exist  in  Central  and  South  America;  how- 
ever to  our  knowledge  there  have  been  few  recent  isolates  of 
leptospirae  from  Panama,  the  Canal  Zone,  or  other  countries 
of  Latin  America.   It  is  proposed  to  add  to  our  laboratory 
armamentarium  leptospira  culture  media,  which  can  be  made 
available  to  existing  hospitals  and  dispensaries,  so  that 
strains  may  be  recovered  and  specimens  obtained  which  will 
permit  an  evaluation  of  the  extent  of  this  disease  problem  to 
be  made.   In  a  similar  fashion,  the  laboratory  capability  will 
be  expanded  to  include  at  least  the  preliminary  steps  in  iden- 
tifying the  causative  agents  of  gastro-intestinal  outbreaks 
which  may  come  to  the  attention  of  this  unit. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute: 

By  expanding  the  laboratory's  capability  to  participate 
effectively  in  investigations  into  acute  infectious  disease 
outbreaks,  it  is  to  be  hoped  that  there  will  result  an  in- 
creased local  awareness  of  infectious  disease  problems  and 
that  more  satisfactory  methods  for  prevention  and  control  will 
ensue.   It  is  to  be  hoped  as  the  activities  of  the  project  ex- 
pand, our  efforts  may  become  truly  international  and  that  par- 
ticipation in  countries  other  than  Panama  and  the  Canal  Zone 
will  result,  thus  providing  an  opportunity  for  expanding  our 
knowledge  of  the  distribution  and  prevalence  of  infectious 
disease  agents  throughout  Latin  America. 

Proposed  Course  of  the  Project; 

The  primary  effort  during  the  past  year  has  been  in  es- 
tablishing lines  of  communication  with  various  military  and 
civilian  groups  who  are  willing  to  participate  in  these  stud- 
ies.  It  is  hoped  that  increased  surveillance  of  disease  prob- 
lems among  specialized  groups  of  men  coming  to  the  Canal  for 
related  research  and  development  projects  will  ensue.   For 
example,  it  may  be  possible  to  strengthen  existing  liaison 
with  the  Jungle  Warfare  Training  Center,  Fort  Sherman,  C.Z., 
where  it  will  be  possible  to  study  individuals  reporting  into 
this  training  center  from  other  Latin  American  countries.   In 
addition,  collaborative  studies  with  other  countries  will  be 


sought,  and  it  may  be  possible  to  establish  liaison  which 
will  call  to  our  attention  an  increase  in  the  prevalence  of 
disease  in  selected  locales,  thus  providing  opportunities  for 
early  documentation  and  definition  at  the  local  level.   Since 
this  project  is  in  the  early  months  of  inception,  no  definitive 
report  is  presented  at  this  time. 
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Project  Description: 
Objectives; 

1.  To  determine  the  public  health  significance  of 
histoplasmosis  in  military  and  civilian  population  groups 
in  a  known  endemic  region. 

2.  To  define  and  quantitate  certain  of  the  factors 
associated  with  the  dissemination  of  Histoplasma  capsul- 
atum  in  nature . 

3.  To  provide  diagnostic  and  research  laboratory 
support  for  the  elucidation  of  the  early  pathogenesis  of 
clinical  histoplasmosis  and  for  the  evaluation  of  thera- 
putic  regimens  for  the  treatment  of  this  disease  (in  co- 
operation with  Gorgas  Hospital) . 

Methods  Employed; 

In  cooperation  with  military  and  civilian  health 
authorities  obtain  and  interpret  data  on  sensitivity  to 
histoplasmin  in  individuals  residing  in  the  Canal  Zone 
and  the  Republic  of  Panama, 

Collect  and  collate  data  from  known  hyperendemic 
foci  to  include: 

Soil,  guano  and  compost  samples  for  recovery  and 
quantitation  of  H,  capsulatum;  meteorological  data  for 
evaluation  of  temporal  factors  influencing  dissemination; 
and  recovery  attempts  from  wild  animals  for  definition 
of  their  importance  as  reservoirs  of  infection. 

Major  Findings; 

During  the  past  year,  serologic  confirmation  of  the 
clinical  diagnosis  of  histoplasmosis  has  been  obtained  in 
13  patients  admitted  to  the  participating  hospitals  in 
the  Canal  Zone  and  the  Republic  of  Panama.   During  the 
year,  recovery  attempts  from  sputa  (14),  urine  (34)  and 
other  clinical  materials  (10) ,  were  made  by  inoculation'  - 
into  mice  and  onto  blood-fortif ied  mycosel  media  without 
success.   Thus  it  is  evident  that  the  approaches  to  re- 
covery of  the  organism  from  clinical  materials  requires 
further  study.  .-.^ . 


The  histoplasmin  skin  testing  program  in  the  Canal  Zone  School 
System  has  been  supplemented  by  studies  done  at  the  Hospital 
del  Nino.   Thus,  during  the  past  three  years,  more  than  10,000 
skin  tests  have  been  completed  among  population  groups  resid- 
ing in  the  Canal  Zone  and  the  Republic  of  Panama.   The  data 
obtained  indicates  that  the  percentage  of  reactors  increases 
progressively  from  the  younger  to  older  children  and  the  in- 
crease can  be  related  to  the  length  of  residence  within  the 
area.   In  addition,  it  has  been  possible  to  obtain  skin  test 
data  among  residents  of  the  San  Bias  Islands,  which  indicate 
that  this  population  group  also  shows  an  increasing  sensiti- 
vity to  histoplasmin  from  the  younger  to  the  older  residents. 
The  overall  incidence  of  positivity  is  approximately  50%. 
When  the  analysis  of  the  available  skin  test  data  is  completed, 
it  is  felt  that  the  use  of  this  tool  for  defining  the  extent 
of  the  public  health  problem  presented  by  histoplasmosis  in 
this  region  will  have  been  accomplished.   Future  skin  test 
surveys  will  be  limited  to  short-term  projects  in  cooperation 
with  the  existing  health  facilities  which  will  broaden  our 
base  of  understanding  of  the  distribution  of  this  disease. 

Laboratory  studies  of  H_^  capsulatum  have  included  attempts 
for  eliciting  antibodies  for  H,  capsulatum  in  mice.   Serum,  and 
ascitic  fluids  from  infected  mice  obtained  at  varying  intervals 
of  time  after  inoculation  were  tested  by  the  complement-fixa- 
tion procedure  using  histoplasmin  and  whole  yeast  phase  an- 
tigens for  evidence  of  antibodies  without  success.   In  addi- 
tion, attempts  were  made  to  elicit  an  ocular  reaction  in  an 
immune  rabbit  by  the  application  of  histoplasmin  directly  into 
the  eye  without  success.   Further,  attempts  to  convert  some 
local  strains  of  H.  capsulatum  recovered  from  soil  to  the 
yeast  phase  have  been  uniformly  negative.   Thus  it  is  evident 
that  we  need  to  re-direct  our  efforts  in  the  laboratory  to 
more  basic  knowledge  of  the  factors  influencing  the  biological 
behavior  of  Histoplasma  capsulatum. 

Epidemiological  and  ecological  studies  have  continued 
throughout  the  year,  resulting  in  the  isolation  of  H.  capsulatum 
from  five  soil  samples  obtained  from  three  locales. 

The  recovery  of  H.  capsulatum  from  the  pooled  liver  and 
spleens  of  bats  captured  in  an  artificial  harborage  at  Madden 
Air  Field  has  clearly  opened  an  additional  avenue  of  investi- 
gation into  the  dissemination  of  histoplasmosis  in  this  area. 
From  this  artificial  harborage,  the  organism  has  been  recovered 
from  compost  at  the  entrance  to  the  building,  and  from  two 


pools  of  liver  and  spleen  suspensions  from  five  individual  bats 
(Chilonycterus  rubigonosa  fusca) .   In  addition,  direct  culture 
of  individual  livers  and  spleen  pools  obtained  from  14  Chilo- 
nycterus bats  captured  in  the  same  harborage  yielded  9  positive 
recoveries,  thus  establishing  that  this  bat  species  is  capable 
of  infection  in  nature.   The  role  of  these  bats  in  the  dissem- 
ination of  Histoplasma  capsulatum  is  yet  to  be  determined  and 
studies  are  in  progress  at  this  artificial  harborage  and  other 
known  harborages  in  this  region.   Further  studies  are  in  pro- 
gress at  the  Madden  Tree  Site,  where  the  soil  is  known  to  be 
infective  and  has  remained  consistently  positive  during  the 
past  three  years. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute; 

In  addition  to  an  increased  local  awareness  of  the  pre- 
sence of  histoplasmosis  among  the  local  population  groups, 
this  study  has  produced  new  leads  concerning  the  epidemiology 
of  this  disease  in  Latin  America.   The  recovery  of  the  organism 
from  soil  samples  collected  in  at  least  six  different,  widely 
separated  locations  on  the  Isthmus  of  Panama;  the  frequent 
recovery  of  the  organism  from  known  hyperendemic  areas  such 
as  the  Madden  Tree  Site  and  the  Chilibre  caves;  and  the  knowl- 
edge that  at  least  one  bat  species,  Chilonycterus  rubiginosa 
fusca,  is  subject  to  natural  infections,  has  resulted  in  a 
growing  chain  of  evidence  which  supports  the  basic  concept  of 
the  ecology  and  epidemiology  of  Histoplasma  capsulatum  as  that 
of  a  ubiquitous  soil  fungus,  which  is  widely  distributed  in 
nature.   The  many  factors  which  may  determine  the  outcome  of 
human  contact  with  the  organism  under  natural  circumstances 
remain  to  be  elucidated.   Certainly  in  the  temperate  zone, 
there  is  a  strong  association  with  so  called  "dusty  environ- 
ments" and  resulting  clinical  disease.   The  quantitative  as- 
pects of  dosage  of  organism,  immune  status  of  the  individual, 
the  duration  of  residence  in  an  endemic  area,  and  the  relative 
invasiveness  of  strains  of  the  organism  remain  to  be  investig- 
ated.  The  effect  of  climatic  conditions  on  known  endemic  foci 
have  not  been  defined.   The  present  study  offers  an  opportunity 
to  pursue  these  investigations  in  an  area  of  known  endemicity. 

Proposed  Course  of  the  Project; 

Primary  efforts  during  the  next  year  will  be  directed 
toward  quantitative  studies  of  the  distribution  of  Histoplasma 
capsulatum  in  nature,  and  thus  to  provide  the  necessary  back- 
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ground  knowledge  which  will  allow  for  development  of  preven- 
tive techniques  for  protecting  individuals  obligated  to  re- 
side or  work  in  known  endemic  areas. 
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Project  Title:   Studies  of  Superficial  and  Deep  Mycoses  in 
Panama  and  Central  i\merica 

Principal  Investigator:   Ma j .  R.  L.  Taylor,  MSC  (R&D  Command, 

U.  So  Army) 

Other  Investigators:      Capt.  A,  W.  McFadden,  MC ,  Gorgas 

Hospital 
Mrs.  Martha  H.  Shacklette,  USAMRU, 

MARU 
Sgt.  Harlan  B.  Kelley,  USAMRU,  MARU 

Cooperating  Units   :      Gorgas  Hospital,  C.  Z. 

U.S.  Military  Dispensaries,  C.  Z. 
Veterinary  Division,  Health  Bureau, 

C.  Z. 
Raymond  Clinic,  R.  de  P. 
Santo  Tomas  Hospital,  R.  de  P. 

Man  Years  (calendar  year  1961) 

Total:  1/4  ■   .   .■ 

Professional:      1/8 

Other:  1/8      '         ; 

Project  Description: 
Objectives: 

To  establish: 

1.  The  nature  of  common  superficial  mycoses  in  the  trop- 
ics and  the  efficacy  of  newer  therapeutic  regimens; 

2.  The  extent  and  types  of  deep  mycoses;  and 

3.  To  correlate  the  abundant  airborne  mold  spores  to 
respiratory  allergy. 


Part  B  included 


Methods  Employed;  • 

Standard  cultural  diagnostic  assistance  has  been  made 
available  to  local  physicians  and  medical  facilities  where 
patients  with   mycoses  are  commonly  seen.   A  survey  of  the 
airborne  molds  of  Panama  was  conducted  by  regularly  exposing 
Petri  dishes  with  medium  at  six  specified  locations  for  one 
year.   Hairbait  cultures  were  utilized  for  recovery  of  kera- 
tophilic  fungi  from  soil  samples  which  are  being  processed 
for  Histoplasma  capsulatum. 

Major  Findings; 

1.  Airborne  fungi  in  Panama.   The  results  of  this  study 
have  been  summarized  and  are  to  be  reported  in  Mycopathologia 
Applicata  under  the  title  of  "Survey  of  Airborne  Mold  Flora 

in  Panama",   No  further  studies  are  contemplated  at  this  time. 

2.  Griseofulvin  Therapy.  Since  the  evaluation  of  grise- 
ofulvin  as  a  therapeutic  agent  for  chronic  myco-dermatologic 
conditions  has  been  accomplished  elsewhere,  no  further  studies 
are  proposed  at  this  time. 

3.  Therapy  of  Moniliasis.   Since  Dr ,  McFadden  has  been 
transferred  from  Gorgas  Hospital,  no  further  studies  on  this 
sub-project  are  projected. 

4.  Hair-bait  Culture  of  Soils.   The  results  of  the  hair- 
bait  culture  studies  are  being  summarized  at  present  and  will 
be  reported  in  the  near  future.   This  sub-project  will  be  dis- 
continued. 

5.  Epidemiology  of  Animal  and  Human  Dermatophytosis .   No 
further  studies  of  this  sub-project  are  proposed  since  the  re- 
sults to  date  have  been  essentially  unrewarding. 

6.  Deep  Mycoses.   The  interest  in  this  sub-project  will 
be  maintained  through  studies  associated  with  an  alternate 
project  broadening  the  interest  and  scope  of  this  section. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute; 

The  exploratory  nature  of  this  project  has  served  to  delin- 
eate several  interesting  leads  of  general  interest  during  the 
past  year. 


Methods  Employed; 

Standard  cultural  diagnostic  assistance  has  been  made 
available  to  local  physicians  and  medical  facilities  where 
patients  with   mycoses  are  commonly  seen.   A  survey  of  the 
airborne  molds  of  Panama  was  conducted  by  regularly  exposing 
Petri  dishes  with  medium  at  six  specified  locations  for  one 
year.   Hairbait  cultures  were  utilized  for  recovery  of  kera- 
tophilic  fungi  from  soil  samples  which  are  being  processed 
for  Histoplasma  capsulatum. 

Major  Findings; 

1.  Airborne  fungi  in  Panama.   The  results  of  this  study 
have  been  summarized  and  are  to  be  reported  in  Mycopathologia 
Applicata  under  the  title  of  "Survey  of  Airborne  Mold  Flora 

in  Panama".   No  further  studies  are  contemplated  at  this  time, 

2.  Griseofulvin  Therapy.  Since  the  evaluation  of  grise- 
ofulvin  as  a  therapeutic  agent  for  chronic  myco-dermatologic 
conditions  has  been  accomplished  elsewhere,  no  further  studies 
are  proposed  at  this  time. 

3.  Therapy  of  Moniliasis.   Since  Dr.  xMcFadden  has  been 
transferred  from  Gorgas  Hospital,  no  further  studies  on  this 
sub-project  are  projected. 

4.  Hair-bait  Culture  of  Soils.   Tlie  results  of  the  hair- 
bait  culture  studies  are  being  summarized  at  present  and  will 
be  reported  in  the  near  future.   This  sub-project  will  be  dis- 
continued. 

5.  Epidemiology  of  Animal  and  Human  Dermatophytosis .   No 
further  studies  of  this  sub-project  are  proposed  since  the  re- 
sults to  date  have  been  essentially  unrewarding. 

6.  Deep  Mycoses.   The  interest  in  this  sub-project  will 
be  maintained  through  studies  associated  with  an  alternate 
project  broadening  the  interest  and  scope  of  this  section. 

Significance  to  Bio-medical  Research  and  the  Program  of  the 
Institute; 

The  exploratory  nature  of  this  project  has  served  to  delin- 
eate several  interesting  leads  of  general  interest  during  the 
past  year. 
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Laboratory  of  Germf'ree  Animal  Research 

National  Institute  of  Allergy  and  Infectious  Diseases 

Summary  statement  of  research  progress,  calendar  year  1961 

Program  developments  and  trends: 

During  the  year  renovation  of  the  South  end  of  the  3rd  floor. 
Building  8,  was  completed  and  the  research  staff  of  the  Laboratory  occupied 
this  space  during  the  summer.   This  move  V7as  followed  by  the  renovation  of 
space  previously  occupied  by  the  staff  in  the  North  end  of  the  3rd  floor. 
With  the  exception  of  a  special  conventional  animal  room,  a  cleanup  areaj 
and  a  diet  and  supply  room,  the  North  end  is  entirely  devoted  to  housing 
germfree  animal  units .   This  represents  the  final  phase  of  remodeling  plans 
to  broaden  the  scope  of  research  activities  of  the  Laboratory.  Four 
additional  germfree  units  v/ere  ordered  and  should  be  in  the  laboratory  by 
the  end  of  December.   This  will  bring  our  complement  to  21  units,  including 
2  plastics.   It  is  anticipated  that  we  could  probably  eventually  handle 
30  units,  both  steel  and  plastic,  under  reasonable  conditions. 

With  regard  to  personnel,  and  as  we  indicated  would  occur  in  last 
year's  report,  Medical  Director  Edwin  Lerner  transferred  to  our  Laboratory 
from  NIAMD  in  March  and  S.A.  Surgeon  (R)  Fred  Gorstein  joined  our  group 
on  July  1.   Dr.  Gorstein  who  has  training  in  immunopathology  came  to  us 
from  N.Y.U.  and  has  worked  under  Dr.  Benacerraf.  With  the  acquisition  of 
these  personnel  a  Section  on  Experimental  Pathology  was  established.   It  is 
planned  that  this  group  will  be  augmented  next  year  by  a  Research  Associate. 
The  Section  already  has  made  progress  in  reviewing,  from  the  pathology 
standpoint,  material  from  previous  germfree  research  projects.  Also,  there 
is  underway  a  fairly  extensive  collaborative  program  with  the  Laboratory  of 
Immunology.   From  time  to  time,  and  on  an  increasing  scale,  our  pathology 
staff  is  called  upon  for  consultation  by  scientists  from  other  laboratories 
in  our  Institute.   We  have,  at  the  present  time,  one  histo-pathology 
technician  responsible  for  the  many  laboratory  requirements  of  these  various 
studies.   With  the  anticipated  growth  in  this  area  we  can  expect  a  need 
for  another  technician  to  handle  the  more  routine  aspects  of  the  program^ 
Other  than  this,  it  is  expected  that  we  should  be  able  to  operate  at 
approximately  our  current  level  of  personnel  for  the  immediate  future. 

At  the  risk  of  sounding  repetitious,  interest  in  the  use  of  genafree 
animals  in  an  increasing  variety  of  research  projects  continues  to  grow. 
More  and  more,  members  of  our  staff  are  asked  to  lecture  on  germfree  animal 
research,  techniques,  and  applications,  at  scientific  sessions  and  before 
university  staff.   At  present,  in  addition  to  collaborative  work  with  the 
staff  of  other  laboratories  in  our  own  Institute,  we  are  engaged  in  projects 
with  scientists  of  the  Cancer  Institute,  CDC,  and  three  universities.   We 
could  extend  activities  with  the  latter  even  more  so  whenever  we  wish.   It 
is  anticipated  that  this  type  of  cooperation  will  continue,  especially  when 
the  cooperating  groups  have  materials,  techniques,  and  tests  which  will  be 
helpful  to  us,  but  which  would  not  be  worthwhile  for  us  to  attempt  to  set 
up.  The  backlog  of  projects  within  our  own  Institute  continues  to  increase 


as  our  scientists'  concern  about  the  "cost"  of  the  aninjals  is  replaced  bj 
their  obvious  value  to  research.. 

Extraraurally,  grants  and  contracts  involving  germfree  aniajais  and 
research  appear  to  be  continually  increasing  in  number.   Our  (LGAS  and  LID) 
finding  that  germfree  mice  have  fewj  if  any,  viruses  is  strengthening  efforts 
to  apply  these  techniques  to  the  virus-cancer  field.  At  present,  the 
Laboratory  Chief,  LGAR,  is  an  advisor  on  one  such  extramural  project  (for 
NCI),  and  has  been  requested  to  serve  in  the  same  capacity  in  other  contracts. 

Whether  or  not  we  will  be  able  to  mount  any  major  projects  in  this 
direction,  it  is  felt  that  more  research  in  basic  immunology  will  gradually 
trickle  into  the  germfree  animal  field  --  for  obvious  reasons.  The 
development  of  simple,  non-aritiger.ic  diets  will  soon  be  a  major  objective. 

Bacterial  interactions,  such  as  those  relating  to  genetic  transfer 
of  antibiotic  resistance,  etc.,  which  have  been  studied  so  thoroughly  in 
vitro,  will  have,  eventually,  to  be  checked  out  under  normal  ecological 
surroundings.   The  significance  and  development  of  L-forms  in  the  host  will 
probably  receive  attention  before  long,  now  that  this  can  be  done  without 
the  confusion  of  a  multiflora.   Also,  relationships  between  mycotic  agents 
and  individual  bacterial  species  in  vivo  will  probably  be  the  subject  of 
study  in  the  near  future.   It  is  my  understanding  that  an  intexnatioasl 
symposium  on  just  this  very  problem  is  planned  to  be  held  next  year. 

The  possibilities  offered  by  germfree,  virus-free,  or  virus-def Iced 
animals  for  serologic,  tissue  culture  and  perhaps  pharmacologic  starsdards 
will,  it  is  felt,  receive  increasingly  more  attention,  and  has  been  the 
subject  of  discussion  among  scientists  working  with  germfree  anireals. 

Significant  scientific  advances : 

In  the  collaborative  studies  with  Dr.  Weinstein  of  LPD  our  early 
impression  that  the  sex  effect  known  to  occur  in  certain  helminth  infections 
in  conventional  animals  does  not  occur  in  germfree  animals  has  been 
corroborated  several  times.   Whatever  the  mechanism  involved,  the  lack  of 
a  flora  reverses  the  effect  normally  shown  in  conventional  fetsales.  The 
latter  are  poor  hosts  for  Hematospiroides  dubius.  for  example.  We  are 
currently  studying  mono- infections  with  individual  species  of  intestirial 
bacteria  in  an  effort  to  see  if  we  can  pinpoint  this  interesting  relation- 
ship.  Studies  by  others  working  with  mono-infected  animals  have  shown 
that  individual  species  of  bacteria  can  bring  about  a  specific  physiologic 
effect.  Among  these  relationships  has  been  a  demonstration  of  the  effect 
of  bacteria  on  steroid  compounds  in  vivo. 

An  effect  of  diet  on  the  course,  and  duration,  of  certain  helminth 
infections  has  been  observed.   This  effect  appears  to  be  holding  up  in 
germfree  animals  as  well  as  in  those  reared  under  conventional  circumstances. 
These  infections  do  not  do  as  well  in  an  animal  on  a  semi-synthetic  diet 
of  casein,  carbohydrate,  vitamins,  etc.,  as  they  do  on  the  stock  Purina-tjrpe 
laboratory  animal  feed.   However,  the  germfree  state  appears  to  compound 


the  difference.   We  expect  to  explore  this  further  during  the  coming  year. 

In  studies  on  the  occurrence  of  so-called  "natural"  antibodies  in 
uninoculated  animals ,  both  germfree  and  conventionalj  several  interesting 
findings  have  been  made.  These  studies  are  being  conducted  collaboratively 
with  Dr.  Cohen  of  CDC  and  Dr.  Landy  of  NCI.   We  have  found  that  mice  from 
a  colony  which  has  been  reared  for  at  least  7  j^ears  free  from  viable 
£•  ££lii   §•  typhosa,  etc.,  show  about  the  same  reactivity  to  Gram-negative  ■ 
organisms  and  their  products  as  do  conventional  animals.  No  differences 
were  obtained  in  levels  of  bactericidal  antibody,  resistance  to  endotoxin 
and  phagocytic  response.   This  is  of  particular  interest  inasmuch  as  it  had 
been  postulated  by  otners  (in  theoretical  discussions  of  modes  of  action 
of  endotoxin)  that  germfree  animals  might  be  considerably  more  resistant  to 
endotoxin  because  of  tiieir  lack  of  exposure  to  Gram-negative  organisias.   It 
would  appear  that  even  though  there  are  no  viable,  metabolizing.  Gram- 
negative  organisms  in  the  animal's  intestinal  tract,  repeated  ingestion  of 
small  doses  of  tiie  heat-stabile  endotoxin  material  inevitably  present  in 
the  diet  is  sufficient  to  stimulate  the  animals. 

A  similar  situation  seems  to  prevail  with  respect  to  antibodies  or 
antibody-like  activities  against  Staphylococcus  antigen.   In  a  variety  of 
tests  involving  serum-gel-diffusion,  agglutination,  and  fluorescent  anti- 
body techniques,  uninoculated  animals  not  harboring  any  bacteria  that 
could  be  detected  still  demonstrated  staph  antibodies.   It  was  noted  ti'iat 
the  germfree  animals  did  not  develop  these  "natural"  antibodies  at  as  early 
an  age  as  did  the  conventional  animals.   Animals  2-3  months  of  age  were 
negative,  whereas  those  7-8  months  of  age  showed  considerable  activity. 
Again,  one  must  conclude  that  prolonged  ingestion  of  small  amounts  of  heat- 
stabile  staphylococcal  antigenic  material  (it  aas  recently  been  demonstrated 
that  suca  substances  exist)  can  stimulate  the  formation  of  antibodies . 
These  findings  point  to  the  source  of  some  of  the  "natural"  antibodies  that 
occur  in  uninoculated  animals.   Eventually,  we  may  have  to  resort  to  aniraals 
raised  on  soluble  diets  of  small-molecule  materials  prepared  under  conditions 
which  (hopefully)  would  preclude  the  presence  of  these,  apparently, 
ubiquitous  heat-stabile  antigenic  materials. 

While  the  study  is  still  in  progress,  our  collaborative  work  with 
the  NCI  on  the  effect  of  methylcholanthrene  in  inducing  lung  tumors  in 
germfree  mice  has  provided  some  ratiier  interesting  results  thus  far.  The 
incidence  of  pulmonary  tumors  in  germfree  mice  inoculated  with  MCA 
subcutaneous ly  as  newborns  has  been  100%,  with  a  mean  nodule  count  of  over 
100.   These  findings  are  as  high,  and  perhaps  higher,  than  the  results 
obtained  with  such  inoculations  in  the  NIH  general  purpose  white  Swiss 
mouse.  The  response  to  MCA  in  "contaminated"  mice  of  the  same  genetic 
stock  is  still  underway  and  optimal  comparisons  will  have  to  await  these 
results.   However,  it  is  already  apparent  that  tumors  can  be  induced  in 
animals  protected  from  contamination  about  as  well  as  in  exposed  animals. 
These  findings  are  of  considerable  interest  in  that  results  thus  far 
indicate  that  our  germfree  mice  have  fewer  viruses  than  the  NIH  general 
purpose  mouse. 


of  further  interest  is  the  impression  that  the  incidence  of  fibro- 
sarcoma and  lymphoma  is  lower  in  the  germfree  animals  than  in  the 
conventional  animals.  Also,  of  interest  is  the  fact  that  deaths  due  to 
leukemia  have  occurred  among  MCA- inoculated  germfree  mice. 

In  our  continuing  search  for  evidence  of  the  presence  of  viruses  ±n 
our  mouse  colony,  the  results  continue  to  be  essentially  negative  for  most 
of  the  viruses  tested.   In  samplings  of  well  over  125  animals  there  has 
been  the  suspicion  of  the  presence  of  only  one  virus  in  a  few  instances  -- 
Reo  3.   However,  according  to  Drs .  Rowe  and  Hartley  of  LID  who  have  been 
performing  tiie  tests,  their  findings  are  not  sufficient  evidence  to  state 
that  the  virus  is  present  in  the  colony,  particularly  in  view  of  the 
omnipresence  of  this  virus.   Attempts  to  isolate  the  agent  from  bedding., 
etc.,  from  colony  units  have  not  been  successful.  Among  other  viruses 
tested  for  which  negative  results  were  obtained  are  included  mouse 
adenovirus,  polo^nna,  GD  VII,  hepatitis  and  K  virus.  These  studies  will 
continue  until  we  are  reasonably  sure  of  the  viral  state  of  our  colony. 
However,  thus  far,  it  would  appear  that  our  germfree  mice  are  free  of 
some  of  the  more  common  mouse  viruses  plaguing  viral  studies  in  conventional 
animals . 

In  collaborative  studies  witn  the  Laboratory  of  Immunology,  thyroiditis 
has  been  produced  in  some  guinea  pigs  as  early  as  5  days  after  itranunizationio 
This  constitutes  the  earliest  recorded  observations  of  this  auto-inanune 
disease  in  experimental  animals.   The  lesions  are  found  in  100%  incidence 
16  days  after  immunization,  and  at  7  weeks  the  disease  is  severe  and 
extensive  in  all  animals.   This  has  persisted  as  long  as  6  months,  at  the 
end  of  which  time  some  decrease  in  severity  has  been  found.   In  studies 
on  mechanisms  involved  in  this  auto-immune  disease,  antibody  levels,  as 
well  as  tests  for  delayed  hypersensitivity  to  thyroid  extract,  have  been 
followed.   Findings  thus  far  suggest  that  the  presence  of  the  disease  is 
correlated  with  delayed  hypersensitivity,  but  not  necessarily  with 
circulating  antibodies.  Inasmuch  as  auto-allergy  is  feltj  at  present,  to 
be  the  underlying  process  in  several  human  diseases,  information  derived 
from  these  studies  as  experimental  models  can  be  of  potential  importance. 

In  continued  studies  aimed  at  an  understanding  of  the  role  played 
by  bacteria  in  aiding  Endamoeba  histolytica  to  establish  infection  and 
produce  lesions  in  the  intestine,  efforts  were  directed  at  trying  to 
determine  whether  trauma  or  damaged  mucosa  were  essential.   As  ve   reported 
previously,  it  was  possible  to  get  some  chronic-type  lesions  in  the 
intestinal  wall  of  germfree  guinea  pigs  with  amoebae  that  were  prepared 
by  techniques  which  apparently  resulted  in  more  vigorous  organisms  than 
had  been  used  in  the  past.   However,  most  of  the  lesions  seemed  to  occur  at 
the  site  of  the  inoculation.   Recently  we  have  tried  inoculations  via  the 
terminal  ileum  whereby  the  amoebae  were  delivered  into  the  cecum  st  some 
distance  away  from  the  puncture  wound.  Under  these  conditions  the  number 
of  germfree  animals  developing  lesions  in  the  cecum  was  significantly 
reduced.   Thus,  at  least  in  the  case  of  the  type  of  lesion  obtained  in  the 
absence  of  a  flora,  trauma  or  some  frank  tissue  break  appear  to  be  necessary 
for  the  amoebae  to  establish  infection. 


Some  further  studies  on  the  biology  of  germfree  guirsea  pigs  were 
conducted.   The  lack  of  bacteria  seems  to  have  more  profound  and  diverse 
deleterious  effects  on  guinea  pigs  titan  on  other  laboratory  animal  species 
that  have  been  reared.  We  were  able  to  obtain  two  litters  of  secoad 
generation  germfree  animals.  Only  rarely  and  recently  has  this  been 
possible.  The  growth  rate  and  general  physical  condition  of  these  young 
was  better  than  has  been  experienced  with  Caesarean-derived  animals.  The 
fact  that  they  received  maternal  milk  perhaps  may  explain  their  better 
performance. 

Other  studies  with  germfree  guinea  pigs  have  also  pointed  to  the 
inability  to  define  and  fulfill  requirements  supplied  by  bacteria  to  this  • 
particular  species.   Germfree  animals  maintained  on  the  best  synthetic 
diet  containing  all  growth  requirements  thus  far  established  for  guinea 
pigs  did  not  grow  as  well  nor  were  tney  in  as  good  a  physical  condition  as 
contaminated  animals  fed  the  same  sterilised  diet .  This  is  of  particular 
interest  in  that  other  species  such  as  the  rat,  the  mouse,  and  the  chicken 
seem  to  do  equally  as  well  in  the  germfree  state  as  in  the  conventional. 

In  further  studies  to  ascertain  activities  of  the  intestinal  florSj 
it  was  found  that  6-week-old  germfree  chickens  did  not  contain  valeric 
acid  in  their  intestinal  tracts.   This  substance  is  a  common  constituent 
of  gut  contents  in  conventional  chickens  and,  therefore,  these  findings 
indicate  that  it  arises  from  microbial  fermentation.  Of  further  isterest 
was  the  fact  that  chromatographic  analyses  of  gastro- intestinal  tRafcerial 
from  germfree  chickens  failed  to  reveal  any  fermentation  acids  in  the  crop» 
However,  lactic  acid  was  demonstrated  to  be  present  throughout  the  lower 
GI  tract,  in  amounts  which  are  normally  found  in  conventional  birds,.  This 
rather  unexpected  finding  in  the  absence  of  a  demonstrable  flora  must  be 
explored  further. 

It  is  felt  that  the  foregoing  review  of  the  past  year's  findings 
of  even  our  small  group  points  up  the  rather  fundamental  nature  of  the 
type  of  information  about  host-organism  relationships  we  can  expect  from 
studies  with  germfree  animals. 
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Objectives: 

To  investigate  factors  of  potential  significance  In  influencing 
the  etiology,  pathogenesis,  and  pathology  of  enteric  amoebiasis. 

Methods  Employed: 

Germfree  guinea  pigs,  and  those  with  a  controlled  floras  as^s 
inoculated,  intracecally,  with  Endamoeba  histolytica  hy   means  that 
will  induce  various  degrees  of  trauma.   The  course  of  the  infection 
is  studied,  especially  from  standpoint  of  gross  and  microscopic 
pathology  produced. 

Major  Findings: 

Further  studies  have  confirmed  the  preliminary  flEdlng  reported 
last  year.   Amoebic  lesions  of  a  chronic  type  have  been  obtained  in 
germfree  guinea  pigs  inoculated  intracecally  with  apparently  more 
vigorous  E.  histolytica  prepared  by  newer  cultivation  and  han'esting 
procedures.  The  lesions,  however,  were  not  the  ulcerative  type 
that  usually  develops  in  the  presence  of  bacterial  associates. 

When  the  amoebae  were  introduced  into  the  cecum  via  the  termiBal 
ileum  to  avoid  the  trauma  accompanying  direct  needle  puncture  of  the 
cecal  wall,  the  number  of  germfree  animals  developing  lesions  was 
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reduced  to  a  rare  occurrence.  Thus,  at  least  in. the  case  of  the 
lesions  obtained  in  the  germfree  animals,  trauma  or  some  frank 
tissue  break  appears  to  be  a  predisposing  requirement = 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

It  is  known  that  alleviation  of  symptoms  and  healing  of  lesions 
often  occurs  in  severe,  fulminating  amebic  enteritis  folio^tifing 
administration  of  anti-bacterial  but  non-amebicidal  drugs »  Recurrences 
of  the  amebic  enteritis  are  almost  the  rule,  however,  following  the 
termination  of  anti-bacterial  drug  therapy.  These  germfree  animal 
studies  may  provide  some  explanation  for  the  above  phenomenon. 
E.  histolytica,  although  capable  of  long  term  survival  in  bacteria- 
free  tissue,  apparently  requires  active  bacterial  associates  to 
produce  the  severe  intestinal  manifestations  of  amebic  dysentery. 

Proposed  Course  of  the  Project: 

It  is  anticipated  that  the  current  phase  of  the  investigations    ; 
may  be  completed  by  the  end  of  the  current  calendar  year  or  shortl;? 
thereafter.  The  possible  role  of  Trypanosoma  cruzi,  the  culture 
associate  inoculated  with  the  amoebae,  may  be  investigated  by 
attempting  animal-to-animal  transfer  of  amoebae  from  lesions.   It 
is  also  felt  that  our  techniques  and  experience  with  the  strain  200 
E.  histolytica,  may  permit  undertaking  an  evaluation  of  the 
comparative  virulence  of  other  strains  of  E.  histolytica  and  possibly 
of  E.  hartmanni  under  fairly  controlled  microbiological  conditions. 
Although  the  theory  of  gradient  pathogenicity  among  strains  of 
E.  histolytica  is  rather  generally  accepted,  clearcut  experimental 
evidence  is  difficult  to  obtain  in.  the  presence  of  a  complex  and 
varying  bacterial  flora. 
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Honors  and  Awards  relating  to  this  project: 

Mr.  Phillips  was  invited  to  lecture  before  a  medical  student 
seminar  at  Yale  University,  New  Haven,  Connecticut,  on  November  14^  1961. 
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Objectives: 

To  ascertain  what  viruses,  if  any,  occur  in  the  LGAR  germfree 
mouse  colony.   To  compare  the  behavior. of  viruses  in  tissue  culture 
systems  derived  from  germfree  animals  and  conventional  animals.  To 
ascertain  possible  interactions  between  bacteria  and  viruses  _in  yiy o . 

Methods  Employed: 

Standard  tissue  culture  methods  j  serologic  tests ;,  and  virologic 
techniques  are  employed. 

Major  Findings: 

The  germfree  mouse  colony  is  being  checked  serologically  for  the 
presence  of  viral  antibodies  to  polyoma,  K  virus,  mouse  adenoviruSj 
Theiler's  GD  VII  virus,  and  Reo  virus «  With  over  120  aniiuals  already 
tested,  no  evidence  of  the  presence  of  these  viruses  has  been  obtained 
with  the  possible  exception  of  Reo  3.   A  few  positive  reactions  were 
obtained;  however,  it  is  difficult  to  conclude  much  with  regard  to  its 
endemicity  in  the  mouse  colony  until  further  results  are  available. 

Soiled  bedding  from  a  germfree  mouse  colony  tank  did  not  contain 
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virus  as  indicated  bj?  three  tissue  culture  systems  and  weanling  mice 
studies.   Similarly,  tumors  removed  from  several  germfree  mice  gave 
negative  results  in  the  two  tissue  cultures  systems  employed. 

In  initial  trials  mouse  hepatitis  virus  was  not  demonstrated  in 
the  germfree  mouse  colony  through  the  use  of  Eperythrozoon  coccoides . 
The  latter,  an  apparently  harmless  parasite  which  occurs  in  the 
blood  of  mice,  exhibits  some  sort  of  relationship  with  MHV,   Serial 
passage  of  infected  spleens  and  livers  almost  invariably  results  in 
hepatitis  in  conventional  mice  after  a  few  passages.   In  germfree 
mice  with  established  E.  coccoides  infection,  hepatitis  has  not 
developed  after  several  passages = 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 

In  view  of  the  large  number  of  viruses  that  have  been  demonstrated 
to  occur  naturally  in  conventional  mice,  the  value  of  using  animals 
with  no,  or  even  a  few  known,  agents  for  experimental  and  diagnostic 
virologic  studies  becomes  more  apparent .   The  germfree  system  enables 
a  colony,  once  virally-def ined,  to  maintain  its  status  quo,.  Further- 
more, the  demonstration  of  the  presence  of  virus  under  such  conditions 
may  provide  leads  in  the  study  of  the  epidemiology  of  the  infection, 
particularly  with  respect  to  vertical  transmission. 

Germfree  mice  or  cultures  of  their  tissues  may  have  promise  in 
detecting  minute  amounts  of  virus  otherwise  not  detectable  in 
conventional  animals  or  conventional  tissue  culture.   Finally,  the 
study  of  possible  relationships  between  individual  bacterial  species 
and  viral  agents  suspected  of  being  associated  in  a  given  disease 
syndrome  can  lead  to  a  clarification  of  the  latter. 

Proposed  Course  of  the  Project: 

Attention  will  continue  to  be  given  to  the  use  of  indicators 
and  various  serologic  tests  to  examine  the  germfree  mouse  colony 
for  other  possible  latent  viruses.   Comparison  of  the  susceptibiiicy 
of  germfree-  and  conventional -animal  derived  tissue  culture  systems 
to  certain  viruses  will  be  resumed. 
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Part  A: 


Project  Title:   Biology  of  germfree  animals 

Principal  Investigator:   Richard  E.  Horton 

Other  Investigators:   Walter  L.  Newton 

Georg  F.  Springer,  University  of  Pennsylvania 
W.  E.  C.  Moore,  Virginia  Agriculture  Experiment 
Station 

Cooperating  Units:   DRS-6.4 

Man  Years  (calendar  year  1961): 

Total:  2  ,    ■"  ■ 

Professional:    1 

Other:  1  ■ 

Project  Description: 

Objectives : 

To  compare  various  biologic,  serologic  and  physiologic 
characteristics  of  germfree  anim8.1s  with  those  of  conventional  animals. 
Where  differences  are  encountered,  to  ascertain  whether  particular 
bacterial  species  are  involved,  and  in  what  manner. 

Methods  Employed: 

Standard  laboratory  techniques  normally  used  in  comparative 
studies  of  serology,  hematology,  growth,  fecundity,  etc.,  are 
employed. 

Major  Findings: 

In  further  efforts  to  promote  reproduction  in  Caesarean-borai 
germfree  guinea  pigs,  the  amounts  of  protein  and  certain  vitamins 
were  increased,  together  with  a  decrease  in  the  amount  of  fat.  Two 
litters  of  second  generation  germfree  guinea  pigs  were  born,  and 
some  animals  were  maintained  for  3  months  before  they  became 
accidentally  contaminated.   The  growth  rate  and  general  physical 
condition  was  better  in  these  animals  than  has  been  experienced  with 
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Caesarean-derived  animals.   The  fact  that  these  second  generation 
animals  received  maternal  milk  may  explain  their  better  performance. 

In  studies  on  the  origin  of  anti-human  B  agglutinins,  relatively 
high  doses  of  purified  E,  coli  OgS  lipopolysaccharide  injected 
intravenously  gave  a  strongly  positive  Coomb's  test  in  conventional 
animals.   Similar  injections  of  E.  coli  Ogfe-monocontaminated  chicks 
resulted  in  a  negative  Coomb's  test.   Apparently  the  conventional 
chicks  contain  incomplete  antibodies  reacting  with  their  own  red 
cells.   In  contrast  to  gemifree  chicken  blood  which  contains  neither 
group  B-like  nor  group  A- like  antigen,  the  blood  of  5-month-old 
germfree  mice  contains  these  antigens.  The  latter  are  knowa  to 
exist  in  conventional  mice  and  conventional  chicks. 

In  studies  to  evaluate  responses  to  synthetic  antigens j  it  was 
observed  that  germfree  chicks  developed  antibodies  to  a  synthetic 
antigen  coupled  to  a  protein  (L-fucose  phenyl-azo  horse  serum  albumin), 
almost  as  well  as  conventional  chicks.   However,  neither  germfree 
nor  conventional  guinea  pigs  exhibited  this  response. 

It  has  been  demonstrated  that  6-weeks-old  germfree  chicks  do 
not  contain  valeric  acid  in  their  intestinal  tracts.   Valeric  acid 
is  a  common  constituent  of  the  gut  contents  in  conventional  chicks, 
and  these  findings  suggest  that  it  arises  from  microbial  fermentation. 

Chromatographic  analysis  of  the  gastro- intestinal  material  from 
the  germfree  chicks  revealed  the  absence  of  all  fermentation  acids 
in  the  crop.   However,  lactic  acid  was  present  throughout  the  lower 
intestinal  tract  in  amounts  which  are  normally  found  in  conventional 
birds.  This  unexpected  amount  of  lactic  acid  in  the  intestinal 
contents  of  chickens  without  a  demonstrable  flora  need.s  further 
exploration  because  of  its  interesting  implications. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

Studies  of  this  nature  can  provide  fundamental  information  on 
the  ways  in  x-jhich  the  "normal"  flora  may  affect  various  physiologic 
and  biological  characteristics  of  the  host. 

Proposed  Course  of  the  Project: 

Studies  will  continue  along  essentially  the  same  lines.   Some 
species  variation  with  regard  to  the  effects  of  the  intestinal  flora 
has  been  encountered.   Thus,  germfree  guinea  pigs  die  rather  quickly 
when  brought  to  the  "outside".   Germfree  mice  generally  do  not. 
Efforts  will  be  made  to  ascertain  possible  reasons  for  this  via 
previous  immunization,  mono-infections,  etc. 

Part  B  Included:   Yes 
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Part  B:   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project r 

Horton,  Richard  E.  and  John  L.  S.  Hickej':   Irradiated  diets  for  rearing 
germfree  guinea  pigs.   Proc.  Animal  Care  Panel,  Li: (2),  pp.  93-106,  1961. 

Newton,  Walter  L.  and  William  B.  DeWitt:   Nutrition  and  serum  protein 
levels  in  germfree  guinea  pigs.   J.  Nutr.  ]_5:  (2) ,    pp.  145-151,  1961. 


Honors  and  Awards  relating  to  this  project:   None 
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Project  Title:   The  role  of  the  eosinophilic  leukocyte  in  the 

inflammatory  response  to  allergic  reactions  and 
parasitic  infestation 

Principal  Investigator:   Fred  Gorsteln 
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Project  Description: 

Objectives: 

To  ascertain  whether  the  eosinophil  is  an  immunologically 
competent  cell.   To  determine  the  composition  of  the  eosinophil 
granule  and  its  alteration  in  the  course  of  various  tissue  reactions. 

Methods  Employed: 

After  the  basic  method  of  Burner  et  al,  eosinophils  are 
explanted  on  chick  allantoic  membranes  to  determine  whether  the 
cell  is  capable  of  producing  a  "graft  against  host"  reaction.   In 
inbred  guinea  pigs  with  thyroiditis,  eosinophilic  leukocyte- rich 
exudates  are  utilized  in  an  attempt  to  transfer  the  lesion  to  normal 
recipients.   Guinea  pigs  subjected  to  a  variety  of  antigens,  antigen- 
antibody  complexes  or  parasitic  infestations  are  given  horse  serum 
to  elicit  an  eosinophil  leukocyte-rich  peritoneal  exudate  which  is 
further  refined  to  obtain  virtually  pure  cell  suspensions.  Calls  are 
disrupted  by  ultrasonication  and  the  granules  are  separated  by 
differential  centrifugation.   Determinations  of  the  activity  of 
various  enzymes  will  be  made. 
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Major  Findixigs: 

This  project  has  just  been  initiated.   Eosinophil-rich  exudates 
have  been  produced  in  guinea  pigs  and  mice.  Techniques  are  being 
studied  to  further  purify  these  exudates .  Thyroiditis  has  been 
produced  by  active  immunisation  with  thyroid  extract  in  guinea  pigs. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

To  date  the  role  of  the  eosinophil  remains  an  enigma.   Its 
invariable  presence  in  allergic  and  parasitic  inflammatory  reactions 
leads  one  to  explore  the  mechanism  of  the  leukotactic  factor(s)  and 
the  role  of  the  cell  at  these  sites.   While  it  has  been  postulaSed 
that  the  cell  is  immunologically  competent,  no  conclusive  evidence 
is  available. 

Information  as  to  the  composition  of  the  eosinophilic  granules 
(specifically  with  respect  to  alterations  in  the  spectr^i:™  of  enzjnaes) 
should  shed  some  light  as  to  the  role  of  the  cell  in  the  inflammatory . 
reaction. 

Proposed  Course  of  the  Project: 

The  immunologic  studies  of  the  eosinophil  will  be  expanded  by 
analyzing  the  immunoelectrophorectic  pattern  of  the  cell  with  a 
rabbit  onto  guinea  pig  eosinophil  serum. 

The  enzyme  constituents  of  the  eosinophil  will  be  studied 
during  the  course  of  a  variety  of  allergic  and  infectious  disease 
inf laminatory  reactions. 
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Project  Title:   Studies  on  bacterial  interactions  and  host- 
bacteria  relations  in  the  germfree       ' 

Principal  Investigator:   Norman  S.  Ikari 

Other  Investigators:   Walter  L.  Newton 
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Cooperating  Units:   CDC,  Atlanta,  Georgia 
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Project  Description: 

Objectives: 

To  determine  whether  certain  bacterial  phenomena  observed  ^ 
vitro,  e.g.  genetic  transfer  of  antibiotic  resistance  betweeiA  strains 
of  bacteria,  occur  within  the  intestine  of  the  living  laaramalian  host. 
To  evaluate  host  responses,  particularly  immunologic,  to  individual 
bacterial  species  in  the  absence  of  other  microorganisms. 

Methods  Employed: 

Escherichia  coli  K  12  Row  (streptomycin-resistantj  colicine- 
sensitive)  is  established  in  the  germfree  mouse  intestinal  tract.. 
Later,  Paracolon  CA62  (streptomycin-sensitive,  colicine-positive 
(col  +))  is  fed  by  mouth  tube,  and  fecal  pellets  are  collected  at 
intervals  thereafter.   Saline  dilutions  of  these  pellets  are  assayed 
for  col  +  colonies  by  plating  onto  streptomycin  agar  plates. 

Sera  of  germfree  and  variously  raonoinfected  mice  are  compared 
for  levels  of  antibody  activity  towards  specific  orgaxnisms  and 
soluble  antigens,  using  the  serum-gel  diffusion,  agglutination  and 
fluorescent  antibody  techniques. 
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A  previous3.y  non-colicinogenic  species  of  E.  coll  produced 
colicine  after  association  in  vivo  with  a  Paracolon  species  which 
was  a  colic ine-producer . 

Antibodies  to  staphylococcal  antigens  wexe   demonstrated  to 
occur  in  6-  to  8-month- old  mice  in  which  no  viable  bacteria  could  be 
detected.   These  antibodies  were  absent  in  2-month-old  gernifree  mice, 
whereas  they  were  present  in  young  conventional  mice  of  the  same  age 
and  strain,  and  fed  the  same  sterilised  diet.   Apparentlyj  over  a 
period  of  time  the  germfree  animals  ingest  sufficient  heat-stabile 
staphylococcal  antigens  from  the  diet  to  stimulate  the  production  of 
antibodies . 

The  same  situation  was  found  to  exist  with  respect  to  antibodies 
to  gram-negative  organisms.   Germfree  mice  had  about  the  same  levels 
of  bactericidal  antibody  to  Salmonella  typhosa  and  E.  coll  as 
conventional  mice.   Likewise  the  uninfected  animals  showed  about  the 
same  levels  of  response  to  the  lethal  effects  of  endotoxin  as  did 
conventional  animals.   Previous  speculation  had  suggested  that  the 
germfree  animals,  because  they  have  not  been  exposed  (and  perhaps 
sensitized)  to  Gram  negative  organisms  might  be  more  resistant  to 
endotoxin.   As  with  the  staphylococci,  it  m.ay  be  that  sufficient  heat- 
stabile  antigenic  material  is  present  in  the  sterilized  diet  to 
stimulate  antibody  production  in  the  uninfected  aniiaals . 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 

Much  of  our  information  on  bacterial  interactionSj  genetic 
changes,  resistance  development,  etc.,  has,  of  course,  been  acquired 
from  22  vitro  studies.   Now  that  animals  are  available  without 
additional  microorganisms  to  complicate  relationships ,  it  seems 
logical  to  review  som.e  of  the  latter  tinder  more  natural  ecclogic 
conditions.   The  host  may  very  well  influence  the  course  of  some  of 
these  phenomena. 

Information  as  to  the  origin  of,  and  mechanisms  leading  to^  so- 
called  "natural"  or  "normal"  antibodies  in  uninoculated  animsils  can 
contribute  to  the  overall  understanding  of  immunologic  responses. 

Proposed  Course  of  the  Project: 

Additional  genetic  recombination  systems  and  "m.arkers"  will  be 
studied  ^  vivo,  especially  those  involved  with  virulence  and  anti- 
biotic resistance.  It  is  also  planned  to  collaborate  with  LBD  in  a 
study  of  the  behavior  of  L- forms  in  germfree  animals. 

Efforts  will  be  made  to  ascertain  which  materials  are  stimulatitig 
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Fltc,    (U'ort'.c    I.,    and   WjILct    1,.    Newton:       Leprocy    I  norulat  J  on.'i    of   f'.erni- free 
guinea-plgfi.       Internal.    J.    Leproay,    ^:(:'),    pp.    ia')-l')0,     !•><)!. 

I,.nidy,    Mmirii-e,    .l.iiiie;:    1,.    Wlillby,    .1.    fi.ihrlcl    Mlch.wl,    H.irU    W.    Woodii    and 
Walter    1..    Newton;       'I'lie    ({{('(L    ol     l)a(terlal     endwloxlM     in    y\it'ut\  n-i-    riijce. 
V>o<:  .     I'roc  .     I'',xp.     Biol.    &        led.        (In    PreH(i) 

Monoro   and  Awarda    relating',    to   ttiJn   projeet: 

Dr.    Walter    L.    Newton   wan    Invited    to   p/Jve    the   guerit    1<-itiire    /jt    the 
annual    meeting    ol    the   North   Carolina    IJacter  JoIokI  ca  1    Soeiely    at    H  he 
Bowman  Gray  .School   of  Medicine. 


±  .' 


Serial  No.  NIAID-115 

1 .  Germf ree  Animal  Reseercl 

2.  Experimental  Pathology 

3.  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A: 


Project  Title:   Studies  on  the  pathogenesis  of  infectious  and  other 
disease  processes  in  the  germfree  animal 

Principal  Investigator:   Edwin  M.  Lerner  II 

Other  Investigators:   Fred  Gorstein 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 
Total:  1-1/4 

Professional:    1/2 
Other:  3/4 

Project  Description: 

Objectives : 

To  undertake  a  comprehensive  and  comparative  study  of  the  reaction 
patterns  in  the  germfree  and  conventional  animal,  with  particular 
reference  to  morphological  changes,  specific  immune  reactions,  and 
non-specific  host  defense  mechanisms  in  response  to  infectious, 
immunogenic,  and  other  stimuli.  To  ascertain  causes  of  death  in 
animals  without  demonstrable  infection. 

Methods  Employed: 

General  morphologic  data  are  compiled  and  catalogued  by  the 
routine  autopsy  of  all  germfree  and  conventional  animals  utilized  in 
the  total  program  of  the  Laboratory  of  Germfree  Animal  Research. 
Complete  gross  and  histologic  examinations  are  performed,  and  when 
indicated  for  particular  experiments  or  groups  of  animals  specialized 
histochemical  and  other  techniques  are  added. 

In  addition,  germfree  and  conventional  animals  are  exposed  to 
various  specific  pathogens  or  allergens  by  appropriate  routes.  These 
animals  are  followed  for  clinical  disease,  studied  bacteriologically 
and  immunologically,  and  subsequently  by  a  complete  morphologic 
examination.  Tests  of  non-specific  defense  reactions  will  include 
carbon  clearances  for  reticulo-endothelial  system  function  and 
bactericidin  titres. 
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Major  Findings: 

This  project  has  just  recently  been  initiated.   The  general 
range  of  pathological  findings  in  the  germfree  host  thus  far  has  been 
essentially  similar  to  that  in  conventional  animals.   Specific  lesions 
observed  in  a  considerable  number  of  older  (12-24-months)  germfree 
mice  include:   development  of  extensive  carcinomata  and  adenomata  of 
the  lung,  reticulum-cell  sarcoma,  bilateral  enlargement  and  hemorrhagic 
lesions  of  the  ovaries,  and  urethral  calculi  with  secondary  bladder 
enlargement.   All  of  these  lesions  have  been  observed  in  conventional 
animals.   It  is  too  soon  to  tell  whether  quantitative  differences 
occur,  or  whether  the  presence  of  a  flora  influences  the  incidence  or 
severity  of  these  lesions. 

A  study  of  the  morphology  of  N.  dub jus  infection  in  germfree  and 
conventional  hosts  has,  to  date,  failed  to  show  any  morphologic 
difference  in  the  intestinal  lesion. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 

The  influence  of  previous  infection  and/or  immunogenic  experience 
on  experiments  involving  the  infection  or  immunization  of  animals  has 
been  known  to  exercise  varying  effects.   It  would  be  of  great  value 
to  define  infectious  or  immune  processes  in  experimental  animiais  which 
have  had  little  or  no  prior  natural  or  accidental  infection  or 
immunization.   Thus,  the  actual  host  defense  response,  both  specific 
and  non-specific,  and  the  pathogenesis  of  a  given  infectious  process 
may  conceivably  be  defined  in  a  system  which  excludes  the  influence 
of  these  possible  variables. 

Proposed  Course  of  the  Project; 

Germfree  and  conventional  animals  used  in  infection  and 
immunization  experiments  will  be  studied  morphologically  in  detail. 
In  particular  experiments,  bacteriological  and  immunological  tests 
will  be  performed  as  indicated,  in  an  attempt  to  correlate  morphologic 
changes  with  these,  and  to  determine  any  differences  in  the  various 
responses  between  the  germfree  and  conventional  animals. 
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Project  Title:   Studies  on  helminthic  infections  in  germfrae  hosts 

Principal  Investigator:   Walter  L.  Kawtoxi 

Other  Investigators:   Paul  P.  Weinstein,  Laboratory  of  Parasitic 
Diseases 
William  B.  DeWitt,  Laboratory  of  Parasitic 
Diseases 

Cooperating  Units:   NIAID-122-F 

Man  Years  (calendar  year  1961) : 
Total:  1-1/2 

Professional:     1/2 
Other:  i 

Project  Description: 

Objectives:  - 

To  ascertain  what  effect  the  bacteria  and  other  organisms 
normally  present  in  the  conventional  animal  have  upon  the  course  of 
helminth  infections j  and  upon  the  host's  response  to  these  parasites. 

Methods  Employed: 

Germf ree  animals  are  fed  or  inoculated  with  sterilized  eggs,  or 
axenically-reared  infective  larvae^  of  various  parasitic  helminths, 
The  development  of  these  parasites  is  followed  by  established 
procedures,  and  lungs,  intestine,  and  other  appropriate  tissues  are 
examined  histologically  for  the  study  of  host  response.  The  findings 
are  compared  with  those  obtained  in  conventional  controls. 

Major  Findings; 

Further  studies  have  established  with  certainty  the  previous 
impressions  that  the  sex  effect  noted  in  conventional  mice  infected 
with  Nematospiroides  dubius  does  not  occur  in  germf ree  mice.  Whereas 
female  conventional  mice  have  1/3-1/2  the  worm  burden  of  the  raales 
following  the  same  inoculum,  female  germfree  mice  do  not  show  this 
reduction.  We  are  now  in  the  process  of  checking  this  phenomenon  in 
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monocontamisiated  mice. 

As  reported  previously,  this  parasite  (which  is  m3.ir.tained  in 
conventional  stock)  develops  about  as  well  in  the  germfree  host  as 
in  the  conventional  animal.   We  have  been  able  to  complete  three 
cycles  in  a  sterile  environments  that  is,  pass  the  parasite  o-aly 
through  the  germfree  aniraal.   However,  there  has  been  some  evidence 
that  the   infection  gradually  becomes  less  vigorous  than  when  it  is 
passed  in  conventional  animals.   If  this  tendency  continues  it  could 
indicate  that  some  subtle  deficiencies  were  accumulating  in  the 
absence  of  an  intestinal  flora. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 

An  intestinal  parasite-host  system  free  from  complicating  bacteria 
can  provide  rather  direct  inforniation  in  the  areas  of  nutrition  and 
parasitism,  and  on  the  physiology  of  parasites  under  more  normal 
conditions  than  J^  vitro  cultivation.   Opportunity  is  provided  for 
the  study  of  eggs  and  larvae  in  fresh  (non-sterilized)  feces  without 
bacteria,  and  perhaps  to  ascertain  factors  contributed  by  the  latter 
toward  their  proper  development.   If  we  can  shed  light  on  the  sex 
phenomenon,  interesting  and  potentially  far-reaching  relationships 
may  be  uncovered . 

Proposed  Course  of  the  Project: 

Efforts  will  be  made,  through  the  use  of  animals  infected  v^ith 
single  species  of  bacteria,  to  elucidate  the  host  sex  effect.  Attempts 
will  be  made  to  ascertain  whether  the  intestinal  flora  are  involved 
in  certain  parasite-diet  relationships  noted  in  conventional  mice. 


Part  B  Included:   No 
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Project  Title:   Studies  on  auto- immune  diseases  and  related 
im,-auno logic  processes 

Principal  Investigator:   Edwin  M-  Lerner  II 

Other  Investigators:   Fred  Gorstein 

Philip  R.  B.  McMaster,  Laboratory'  of  Immunology 
Sanford  H.  Stone,  Laboratory  of  Iromunology 
Howard  C.  Goodman,  Laboratory  of  Immunology 

Cooperating  Units:   NIAlD-150 

Man  Years  (calendar  year  1961): 
Total:  1 

Professional:       1/4 
Other:       .3/4 

Project  Description: 

Objectives: 

To  produce  experimental  allergic  thyroiditis  and  other  auto- 
immune diseases  in  inbred  animals,  and  to  study  the  developmetital 
pathology  of  the  disease  and  its  relationship  to  the  immune  response. 

Methods  Employed: 

Inbred  guinea  pigs  are  imiriunized  with  antigens  prepe.red  from 
guinea  pig  thyroid  in  Freund's  adjuvants,  and  are  killed  at  inter^/als 
to  chart  the  development  of  thyroiditis.   Serum  antibodies  are 
determined  by  a  modified  bentonite  flocculation  test  or  the  tanned 
red  cell  agglutination  technique,  and  hypersensitivity  is  determined 
by  skin  testing  with  thyroid  antigens. 

Similar  immun.ization  with  homologous  thyroid  of  inbred  C57  mice 
is  being  carried  out. 

Major  Findings: 

Thyroiditis  has  been  produced  in  some  guinea  pigs  as  early  as 
5  days  after  immunization,  constituting  the  earliest  recorded 
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observation  of  this  auto- immune  disease  in.  experimental  animals. 
The  lesions  are  found  in  1007o  incidence  16  days  after  iiranunigatioEij 
and  at  7  weeks  the  disease  is  severe  and  extensive  in  all  animals. 
This  has  persisted  as  long  as  5  months,  at  which  period  some  decrease 
in  severity  has  been  found. 

Delayed  hypersensitivity  to  thyroid  extract,  as  determined  by 
skin  test,  has  been  noted  in  most  animals  at  5  days  after  imjiunizatioBs 
and  has  been  consistently  associated  with  the  finding  of  thyroiditiSj 
at  both  the  5-day  and  the  7-week  stage.   Some  decrease  in  skin  test 
hypersensitivity  has  been  found  at  6  months. 

The  appearance  of  circulating  antibody  to  thyroid  has  not  been 
consistently  correlated  to  thyroiditis.  Antibody  v,ras  absent  at  5 
days,  although  thyroiditis  and  delayed  hypersensitivity  were  found. 
Antibody  was  present  at  high  levels  at  7  weeks,  and  paralleled  the 
severity  of  lesions.  Antibody  began  to  disappear  at  3-1/2  months, 
although  thyroiditis  was  still  consistently  present  and  severe. 

Thus,  the  presence  of  this  auto- immune  disease  lias  been  found 
to  correlate  with  the  finding  of  delayed  hypersensitivity^  but  not 
with  circulating  antibody. 

Approximately  10-15%  of  inbred  mice  immunized  with  mouse  thyroid 
extract  develop  definite  though  minimal  lesions  of  the  thyroid 
within  3  weeks . 

Significance  to  Bio-Medical  Research  and  the  Program,  of 'the  Institute: 

These  findings   help  to  clarify  understanding  of  an  experimental 
auto- immune  disease  which  is  an  excellent  model  for  elucidatiug  the 
mechanisms  of  its  human  counterpart,  Hashimoto's  thyroiditis.  The 
latter  is  believed  to  be  the  result  of  an  auto-inmiuxie  process.  The 
variations  in  circulating  antibody  during  the  course  of  the  disease 
in  experimental  animals  help  to  explain  the  widely  divergent  findings 
of  antibody  levels  in  human  thyroiditis.   If  delayed  hypersensitivity 
per  se  is  responsible  for  this  disease,  it  should  be  possible  to 
demonstrate  this  experimentally,  and  to  determine  whether  or  not 
circulating  antibody  can  be  totally  excluded.  This  model  is  mors 
clearly  defined  than  are  the  other  experimental  auto- Immune  diseases 
such  as  encephalomyelitis  or  aspermatogenesis.   Since  auto-allergy  is 
felt  at  present  to  be  the  underlying  process  in  several  human  diseasesj 
any  information  derived  from  these  experimental  models  is  of  graat 
potential  importance. 

Proposed  Course  of  the  Project: 

The  development  and  regression  or  disappearance  of  the  th^/roid 
lesions  in  guinea  pigs  v^ill  be  followed  so  long  as  any  change  occurs 
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or  lesions  persist.   Similarly,  the  course  of  hypersensitivity  and  of 
circulating  antibody  will  be  charted.   Efforts  are  in  progress  to 
transfer  the  delayed  hypersensitivity,  and  conceivably  the  thyroiditis, 
by  means  of  lymph  node  transfer  from  actively  immunised  animals, 
taking  advantage  of  the  inbred  Strain  13  guinea  pigs.  Attempts  are 
also  being  made  to  transfer  this  iimiaunity  with  cell-free  extracts 
of  lymph  nodes,  in  collaboration  with  Dr.  John  Turk,  a  visiting 
scientist  from  the  National  Institute  of  Medical  Research.  England, 

Attempts  are  also  being  made  to  produce  experimental  allergic 
thyroiditis  in  inbred  mice,  and  to  study  this  in  fashion  similar  to 
the  guinea  pig  disease.   In  mice,  efforts  will  be  made  to  transfer 
immunity  (and  the  disease)  by  the  use  of  thoracic  duct  lymphocytes 
and  by  cell-free  lymph,  and  to  localize  the  active  cells  in  recipieut 
animals  by  radioautography . 


Part  B  Included:   Yes 
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Part  B:   Honors ,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

McMaster,  Philip  R.  B.,  Edwin  M.  Lerner  Znd,  and  Eurmal  D.  Exum:   The 
relationship  of  delayed  hypersensitivity  and  circulating  antibody  to 
experimental  allergic  thyroiditis  in  inbred  guinea  pigs.   J.  EKptl. 
Med.,  jL13:(4),  pp.  611-624,  April  1961. 

McMaster,  Philip  R.  B.,  Edwin  M.  Lerner  11,  and  Eurmal  D.  Exum:   Experimental 
allergic  thyroiditis  in  inbred  guinea  pigs:   Sone  immunologic  and 
pathologic  aspects.   Fed,  Proc,  22- C^)  (Part  I),  March  1961. 


Honors  and  Awards  relating  to  this  project: 

Dr.  Lerner  was  appointed  official  delegate  of  the  American 
Association  for  the  Advancement  of  Science  at  the  inauguration  of 
Randle  Elliott  as  President  of  Hood  College,  Frederick,  Maryland,  on 
October  U,  1961. 
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Project  Title:   Tumor  studies  in  germfree  mice 

Principal  Investigator:   Walter  L.  Newton 

Other  Investigators:   Margaret  Kelly,  National  Cancer  Institute 
Roger  O'Gara,  National  Cancer  Institute 

Cooperating  Units:   NCI- 1-3505 

Man  Years  (calendar  year  1961): 
Total:  3/4 

Professional:    1/4 
Other:  1/2 

Project  Description: 

Objectives: 

To  study  the  development  and  comparative  incidence  of 
spontaneous  and  induced  tu-nors  in  germfree  and  conventional  mice  of 
the  same  strain. 

Methods  Employed: 

Uninoculated  mice  that  die  or  are  moribund,  are  axamined  both 
grossly  and  histopathologically  for  the  presence  of  tumors, 
particularly  lung  tumors.   Day-old  mice  are  inoculated  subcutaneous ly 
with  graded  doses  of  3-methylcholanthrene  in  olive  oil. 

Major  Findings: 

The  study  is  still  in  progress,  and  final  evaluation  of  results 
cannot  be  made  at  this  time.   To  date,  however,  the  incidence  of 
pulmonary  tumors  in  mice  killed  between  16-24  weeks  after  inoculation 
with  either  0.1  mg  or  0.3  mg  m.ethylcholanthrene  subcutaneous  ly  as 
newborns  has  been  100%,  with  a  mean  nodule  count  of  100  or  more.   In 
a  comparison  of  the  susceptibility  of  these  white  Swiss  mice  vrith 
that  of  the  NIH  General  Purpose  mouse,  the  incidence  and  mean  nodule 
count  of  lung  tumors  appears  to  be  higher  in  the  germfree  animal, 
and  the  incidence  of  fibro- sarcoma  and  lymphoma  is  lower.   Tbe 
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response  to  MCA  in  conventional  mice  of  the  same  genetic  stock  is 
under  study  and  optimal  comparisons  will  have  to  await  these  results. 
However,  it  is  already  apparent  that  tumors  can  be  induced  in 
germfree  white  Swiss  mice  at  about  the  same  incidence  level  as  in 
conventional  "contaminated"  mice. 

Findings  thus  far  are  of  considerable  interest  in  that  it  is 
likely  that  the  germfree  mice  have  fewer  viruses  than  the  conventional 
general  purpose  animal  exposed  to  the  outside  environment.  As 
mentioned  in  our  project  report  KIAID-111,  of  6  mouse  viruses  tested 
for  so  far,  there  is  suspicion  of  the  presence  of  only  one;  Reo-3. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute: 

There  is  a  well-known  and  increasing  interest  in  the  possible 
role  of  viruses  in  the  development  of  certain  tumors.   Perhaps 
chemical  carcinogens  that  induce  tumors  may  in  some  way  activate 
latent  viruses . 

Studies  conducted  in  animals  demonstrated  to  be  free  of,  ox- 
containing  a  limited  number  of ^knovm  viruses  and  other  organisms 
can  lead  to  the  establishment  of  more  definite  relationships  than 
has  been  possible  with  many  of  the  apparently  virus-laden  mice 
used  today. 

Proposed  Course  of  the  Project: 

This  project  will  continue  along  present  lines.  Additional 
carcinogenic  agents  will  probably  be  tried.   Attempts  will  be  made 
to  isolate  cell-free  fractions  from  tumors  in  germfree  mice  to 
determine  if  such  fractions  can  induce  tumors  in  other  mice. 


Part  B  Included:   No 
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Laboratory  of  Parasitic  Diseases 
i\ational  Institute  of  .\liergy  and  Infectious  Diseases 

Summary  statement  of  research  activities,  calendar  year  1961 

Program  development  and  trends: 

Reorganization  of  the  Laboratory  of  Parasitic  Diseases  became  effective 
on  January  9  of  this  year.   Ihe  Laboratory  now  contains  the  following  Sections: 
1)  Physiology  and  Biochemistry,  2)  Host-Parasite  Relationships,  3)  Ecology, 
Biology,  and  Field  Studies,  and  4)  Clinical  Parasitology,   'these  changes  rep- 
resent shifts  away  from  the  classical  taxonomic  basis  for  section  organization 
to  a  more  functional  and  less  restrictive  orientation.   jhe  new  Sections  are 
organized  to  group  together  investigators  with  similar  problems  regardless  of 
the  taxonomic  group  of  organisms  being  studied.   The  first  two  Sections  are 
designed  to  encompass  the  study  of  basic  parasitological  problems.  The  other 
two,  "Ecology,  Biology,  and  Field  Studies"  and  "Clinical  Parasitology",  recog- 
nize our  responsibility  to  provide  knowledge  and  competence  regarding  the 
epidemiology  and  control  of  parasitic  diseases  and  in  the  study  of  their  clin- 
ical and  pathologic  aspects.   Both  of  these  Sections  are  expected  to  conduct 
basic  as  well  as  applied  research. 

The  following  changes  in  permanent  staff  occurred;  Dr.  Jacobs  returned 
from  New  Zealand  in  May  to  resume  his  duties  as  Chief  of  the  Laboratory  and 
Acting  Head  of  the  Section  on  Clinical  Parasitology.   Miss  Lucy  V.  Reardon 
retired  in  July,  and  her  position  was  filled  by  transfer  of  Dr.  Morris  Goldman 
from  the  Communicable  Disease  Center,  Atlanta.   Dr.  Goldman  reported  for  duty 
on  October  31,   Arrangements  have  been  made,  also,  for  the  transfer  of  Dr. 
Charles  Richards  of  the  CDC  field  station  in  Puerto  Rico  to  this  Laboratory 
to  fill  a  long-standing  vacancy  in  the  Ecology,  Biology,  and  Field  Studies 
Section;  this  transfer  will  be  made  in  January  of  the  coming  year. 

Two  guest  workers,  Mr.  Ian  SommerviUe  and  Dr.  Iain  R.  Bowman,  departed 
in  April  and  September  after  1  1/2  and  2  years  of  work  with  Dr.  Weinstein  and 
Dr.  von  Brand  respectively.   Two  new  guest  workers  are  now  engaged  in  collabor- 
ative projects  with  permanent  staff  members.   They  are  Dr.  Alina  Szumlewicz, 
of  Brazil,  who  arrived  in  July  and  is  working  with  Dr.  Berry  on  the  effects  of 
irradiation  on  snails  and  cercariae;  and  Dr.  Akio  Kobayashi,  who  arrived  in 
October  and  is  working  with  Dr.  Jacobs  on  the  effects  of  irradiation  on  Toxo- 
plasma. 

Some  project  changes  have  developed  along  with  shifts  in  personnel, 
'.Vork  on  trichomoniasis  from  the  standpoint  of  pathogenesis  of  strains,  antibody- 
formation,  and  chemotherapy  with  purportedly  active  drugs,  etc.,  has  been  de- 
emi^hasized  since  Miss  Reardon's  retirement.   Dr.  Goldman's  efforts,  instead, 
will  be  devoted  to  the  application  of  immuno-f luorescence  techniques  to  the 
study  of  strain  differences  within  the  species  Enlamoeba  histolytica.   We  have 
extremely  little  basic  information  on  which  to  characterize  strains  of  para- 
sites.  They  are  mostly  designated  by  origin  and  described  on  the  basis  of 


differences  in  virislence,  culture,  etc.   The  immuno-f iuorescence  techniques 
may  be  useful  here,  and  work  on  freezing  of  parusites  will  allow  the  preser- 
vation of  strain  characteristics.   If  circumstances  are  propitious,  an  effort 
will  be  made  to  extend  Dr,  Goldman's  techniques  to  studies  on  helminthic  an- 
tigens as  well. 

Our  emphasis  is  on  basic  work,  with  the  general  philosophy  that  field 
studies  should  represent  the  application  or  exploitation  of  special  techniques 
or  concepts  developed  at  the  bench.   The  program  of  the  Laboratory  is  well 
diversified,  considering  the  size  of  the  staff,  and  the  competencies  of  the 
various  staff  members  cover  a  large  part  of  the  field  of  human  parasitology. 
Efforts  are  being  made  continually  to  broaden  our  scope.   A  case  in  point  is 
the  work  on  the  cultivation  of  filariid  parasites  that  has  been  initiated. 
The  program  on  filariasis  may  be  extended  somewhat  when  Dr.  Richards  joins 
the  staff  depending  on  the  availability  of  material  and  the  development  of  an 
insectary.   An  insectary  is  badly  needed  already  for  the  culture  work  and  life 
cycle  studies  on  filariids.   Thus,  we  will  be  focusing  attention  on  the  hel- 
minthiasis which  is  second  only  to  schistosomiasis  as  a  global  health  problem. 
The  em^jhasis  on  filariasis  will  continue  to  be  on  basic  problems  until  such 
time  as  there  develop  leads  that  i:iust  be  exploited  in  the  field.   Another 
extension  of  work  on  helminths  is  the  study  of  Anqiostrongylus  cant onen sis 
in  slugs,  rats,  and  monkeys  in  the  laboratory. 

The  Puerto  Rico  project  conducted  by  Dr.  DeWitt,  on  the  relation  of 
nutrition  to  schistosomiasis,  is  almost  completed.   Of  a  series  of  projects 
proposed  for  the  use  of  PL  480  funds  in  various  countries,  only  one  to  be 
performed  by  Dr.  Warren  in  Brazil  is  about  to  be  set  up.   This  project  is  a 
clinical  extension  of  Dr.  '.Varren's  lobordtory  studies  on  the  pathologic  physi- 
ology of  hepato-splenic  schistosomiasis  and  its  relation  to  ammonia  tolerance 
and  hepatic  coma.   It  is  possible  that  PL  480  funds  will  become  available  for 
additional  work  in  Brazil  and  Poland. 

The  Laboratory  is  often  called  upon  for  help  and  advice  concerning  pre- 
vention and  control  of  parasitic  infections  which  are  major  health  problems 
in  many  parts  of  the  world.   Because  of  this,  we  attempt  to  maintain  compe- 
tence to  deal  not  only  with  basic  problems  of  parasitism  but  also  problems 
of  prevention  and  control  of  parasitic  diseases.   Two  of  our  staff,  Dr. 
Olivier  and  Dr.  Berry,  have  served  on  the  World  Health  Organization  Expert 
Panel  on  Parasitic  Diseases.  Dr.  Olivier  served  as  WHO  consultant,  15  January 
to  12  March,  1961,  when  he  visited  India  to  study  a  schistosomiasis  focus  near 
Bombay.  Dr.  Berry  served  as  rapporteur  of  a  WHO  working  group  which  met  in 
Washington,  6-9  November,  to  develop  guides  for  the  identification  of  American 
planorbid  snails  involved  in  the  transmission  of  schistosomiasis. 

Excellent  rapport  exists  between  this  Laboratory  and  the  Laboratory  of 
Germfree  Animal  Research.   Collaborative  projects  on  a  number  of  problems  in 
relation  to  parasitism,  nutrition,  serum  proteins  etc.  in  germfree  animals 
have  been  very  profitable.   We  also  have  good  working  relations  with  other 
Laboratories,  such  as  LID,  in  the  study  of  eosinophilic  meningitis.  The  work 
with  the  Ophthalmology  Branch,  MM)B,  on  the  electron  microscopy  of  Toxoplasma, 
has  been  very  rewarding.   Similarly,  the  work  on  the  calcareous  corpuscles  of 


obtained  for  as  long  as  35  days  (122-A).   Microfilariae  were  discharged  from 
the  females  during  the  first  2  to  3  weeks,  only  when  serum  was  present  in  the 
medium.   Under  these  conditions  for  maintenance  of  the  fllariids,  glucose  was 
transformed  quantitatively  to  lactate  (123-A), 

In  the  study  of  the  development  of  Nematospiroides  dubius  in  germfree 
animals,  the  nematode  has  now  been  carried  through  its  entire  life  cycle  three 
times  in  the  absence  of  bacteria  (122-B).  Larvae  £rom  the  feces  of  germfree 
mice  have  been  cultivated  axenically  to  the  infective  stage  and  then  used  to 
reinfect  new  germfree  mice.   It  is  noteworthy  that  infections  thus  produced 
in  germfree  animals  are  not  as  extensive  as  in  conventional  animals;  worm 
burden,  worm  size,  and  egg-production  appear  reduced.   This  may  represent  an 
important  lead  in  determining  the  factors  responsible  for  alterations  in  host- 
parasite  balance.   Ihe  possibility  of  a  steroid  action,  which  is  in  some  way 
dependent  upon  the  microbial  activity  in  the  intestinal  tract,  is  suggested 
by  the  differences  between  conventional  and  germfree  animals  in  respect  to  the 
worm  recovery  in  male  versus  female  mice. 

The  work  with  Angiostrongylus  canlonensis  (122-C)  that  has  been  carried 
on  in  this  Laboratory,  follovang  the  discovery  of  this  helminth  in  cases  re- 
sembling eosinophilic  meningoencephalitis  in  Hawaii,  is  basic  to  experimental 
production  of  the  syndrome  in  laboratory  animals.  The  work  already  demon- 
strates the  susceptibility  of  indigenous  slugs  to  a,  cantonensis  and  allows 
for  detailed  morphological  and  physiological  study.   Adults  of  A.  cantonensis 
have  been  kept  alive  i_n  vitro  for  over  one  month  (122-A). 

The  study  on  the  relation  of  nutrition  to  schistosomiasis  in  Puerto 
Rico  is  almost  complete  (122-E).   Liver  function  tests  returned  to  normal  in 
all  schistosome-infected  patients  wlio  were  placed  on  the  high  protein,  high 
caloric  diet.   Stibophen  (Fuadin)  levels  were  higher  and  maintained  longer  in 
the  same  patients. 

Studies  on  the  mechanisms  which  produce  higher  blood  levels  of  stibophen 
in  human  beings  on  high  protein  high  calorie  diet  have  been  accomplished  in 
mice  on  complete  semi-synthetic  diets  in  which  enhanced  activity  of  stibopheii 
is  observed.   The  higher  levels  of  drug  are  attributable  to  the  acid-base  re- 
lations of  salts  in  the  diet.   IVith  acidic  salts  Fuadin  activity  is  enhanced. 
Similarly  the  efficacy  of  antimony  potassium  tartrate,  antimony  (III)  sodium 
meso-2,  3-dimercaptosuccinate  (Astiban)  and  pararosaniline  pamoate  for  killing 
mature  Schistosoma  mansoni  in  mice  has  been  found  to  be  increased  up  to  i6X 
in  mice  maintained  on  the  semi-synthetic  diet  compared  to  mice  on  the  commer- 
cial pellet  diet  (122-D).  ... 

Biochemical  studies  on  Trypanosoma  cruzi  (123-A)  have  revealed  the  fix- 
ation of  carbon  dioxide  by  this  organism,  with  the  incorporation  of  the  CO2 
into  succinic  acid.   Degradation  of  succinic  and  acetic  acids  from  incubates 
containing  C-^'^  labeled  glucose  has  established  that  most  of  the  carbons  of 
these  acids  are  derived  from  glucose.  Preliminary  fractionation  of  the  phos- 
pholipids of  J.    cruzi  has  yielded  serine  and  ethanoiamine  as  well  as  an  uni- 
dentified iiinhydrin-positive  fraction.   C02-fixation  is  known  to  occur  in  a 
number  of  free-living  and  parasitic  protozoa,  and  some  parasitic  helminths. 
It  appears  that  COo  functions  as  a  metabolite  as  well  as  appearing  as  an  ex- 
cretory product. 


The  studies  on  the  loss  of  sugars  from  Cyst icercus  f asciolaris  and 
Taenia  taeniaef ormis  in  sugar-f re?  solutions  and  the  absorption  of  glucose 
and  galactose  when  these  are  available  (123-A)  are  basic  observations  in 
work  that  is  being  continued  on  the  kinetics  of  absorption  of  nutrients 
through  the  cestode  surface.   It  can  be  expected  that  further  work  in  this 
direction  may  lead  to  demonstration  of  active  and  selective  transport.   In 
connection  with  the  cestode  studies  it  is  of  interest  to  note  that  the  data 
show  the  metabolism  of  larval  and  adult  worms  to  be  proportional  to  frac- 
tional powers  of  the  body  weight  intermediate  between  those  characteristic 
for  animals  with  increase  in  metabolic  rate  directly  related  to  weight  and 
for  animals  with  increase  in  metabolism  proportial  to  surface  area  (123-A). 
This  was  an  unexpected  finding  because  in  tapeworms  surface  and  body  weight 
increase  in  the  same  ratio,  and  hence  an  increase  in  metabolic  rate  parallel- 
ing weight  increase  had  been  anticipated.   Also,  the  quantitative,  rather  than 
qualitative,  nature  of  differences  in  metabolism  of  adult  and  larval  worms  is 
noteworthy,  since  in  other  forms  of  parasites,  e.g.  trypanosomes,  there  are 
qualitive  differences  between  various  forms, 

Additional  work  on  the  calcareous  corpuscles  of  T.  taeniaeformis  in 
comparison  with  artificial  mixtures  of  appropriate  salts  indicates  that  the 
dolomite  structure  must  be  preformed  in  some  way  in  the  corpuscles,  although 
they  are  definitely  amorphous  until  heated.  This  is  of  considerable  biologi- 
cal and  geological  interest  {123-A). 

Biochemical  studies  on  intact  rat  liver  mitochondria  (123-C)  have  shown 
that  a  reversal  of  DPN-f lavin-linked  oxidative  phosphorylation  is  involved  in 
the  reduction  of  acetoacetate  to  succinate,  with  an  energy  transfer  equiva- 
lent to  one  high-energy  bond  per  molecule  of  acetoacetate  reduced.   This 
energy  can  be  supplied  by  one  or  both  of  the  two  terminal  respiratory  chain 
phosphorylations  without  the  intermediary  of  extramitochondrial  ATP.   Oxalo- 
acetic acid  inhibits  oxidation  of  succinate  by  DP?\-depieted  mitochondria. 
The  inhibition  is  not  of  the  classical  competitive  type  but  can  be  overcome 
by  added  ATP.  Mitochondria  inhibited  by  oxaloacetate  gradually  regain  ability 
to  oxidize  succinate  after  the  oxaloacetate  is  removed.  These  findings  sup- 
port concepts  previously  advanced  that  there  is  a  compartmentation  of  substrate- 
level  phosphorylation  within  mitochondria.  This  work,  on  basic  biochemical 
pathways,  is  of  general  importance  and  obviously  may  be  useful  in  explaining 
mechanisms  for  succinate  metabolism  in  parasites. 

The  potentiation  of  encephalomyocarditis  virus  by  Trichineila  spiralis 
in  mice  (121-a)  is  closely  related  to  the  size  of  the  worm  inoculum  and  the 
time  in  the  worm  infection  that  the  virus  challenge  is  given.   A  similar  phe- 
nomenon, of  enhanced  multiplication  of  Coxsackie  A-9  virus  in  murine  muscle, 
is  again  related  to  T.  spiralis  infection.  The  studies  on  Taenia  taeniaeformis 
infection  in  mice  (121-A),  which  seem  to  equate  natural  resistance  with  an 
accelerated  response  of  acquired  resistance,  are  of  general  interest.  The 
demonstration  of  a  possible  immune  tolerance  in  animals  receiving -T„  taeniae- 
formis antigen  shortly  after  birth,  is  of  considerable  significance;  this 
phenomenon  has  not-  been  demonstrated  ()reviously  in  relation  to  parasites. 


Continued  work  on  the  pathology  of  schistosomiasis  (124-B)  has  revealed 
differences  in  response  among  mice,  hamsters,  and  multimammate  rats  (Mastomys) 
as  to  the  vascular  lesions  seen  in  the  liver.   Mice  and  Mastomys  develop  more 
lesions  than  hamsters.   The  explanation  for  this  may  be  that  the  lesions  are 
at  least  partly  due  to  allergic  reactions  and  the  hamster  is  notably  less 
reactive  in  this  respect.   The  development  of  hepatosplenic  schistosomiasis 
occurs  in  mice  even  with  very  small  worm  burdens;  a  longer  period  of  time  is 
required  for  the  syndrome  to  appear  (125-D).   The  cor  pulmonale  picture  pro- 
duced in  schistosome-inf ected  mice  by  partial  portal  vein  ligation  provides 
another  experimental  model  for  studying  clinical  schistosomiasis  (125-D). 

Toxoplasma  gondii  has  been  found  in  the  ovaries  and  oviducts  of  healthy 
chickens  (125-A).   The  organism  is  present  in  the  cyst  form  that  can  survive 
digestion.   The  possibility  that  it  can  be  found  in  shelled  eggs  is  important 
in  regard  to  the  epidemiology  of  toxoplasmosis.   ,\lso,  it  has  a  technical  im- 
portance relative  to  the  use  of  chick  embryos  for  cultivation  of  viruses  and 
rickettsiae. 

In  sheeo,  resistance  to  congenital  transmission  of  toxoplasmosis  is 
manifest  only  against  moderate  challenges.  Ko   protection  is  manifested 
against  high  challenge  doses.   This  is  of  interest  in  human  medicine.   Expo- 
sure to  large  numbers  of  Toxoplasma  can  occur  in  women  of  particular  popula- 
tion groups  that  customarily  enjoy  raw  meat,  and  under  such  circumstances  it 
is  possible  that  habitual  abortion  may  occur.   This  has  been  reported  from 
Germany  but  not  from  the  United  States  C125-A). 

The  failure  to  find  Toxoplasma  in  cattle  in  i\ew  Zealand,  while  sheep 
are  heavily  infected  in  the  same  environment,  is  of  particular  interest  rela- 
tive to  the  means  of  transmission  among  lierbivores  (125-A). 

Electron  microscopy  of  Toxopl&sma  lias  revealed  a  schizogonic  reproduc- 
tive process,  sometimes  with  the  production  of  two  filial  parasites  within 
a  parent  cell  and  sometimes  apparently  with  the  production  of  small  rosettes. 
A  third  process,  in  which  tivo  organisms  are  involved,  may  represent  longitudi- 
nal fission  or  a  sexual  fusion.   These  new  observations  lend  support  to  the 
concept  that  Toxoplasma  belongs  among  ihe  Sporozoa  of  the  Protozoa,  probably 
in  a  new  sub-class  along  with  organisms  such  as  Besnoitia  and  Sarcocystis 
(125-A). 

Under  the  electron  microscope,  the  formation  and  character  of  the  cyst 
wall  of  Toxoplasma  has  been  studied.   The  wall  arises  from  interaction  of  the 
parasite  and  the  host  cell.   The  nature  and  development  of  the  cyst  are  impor- 
tant in  understanding  chronic  infection.   Although  some  activity  of  cysts  is 
evident  in  chronic  infection,  long-term  treatment  with  pyrimethamine  begun  as 
early  as  three  weeks  after  infection  can  produce  some  diminution  in  residual 
brain  infection  but  cannot  eliminate  it  (125-A). 

Progress  has  been  made  in  the  fractionation  of  Toxoplasma  antigens 
(125-B).   Separation  of  hemagglutina ting  antigen  on  a  hydroxyl  apatite  column 
yields  an  initial  fraction  that  induces  hemagglutinating  antibodies  but  not  dye 
test  antibodies  when  injected  into  rabbits.   This  fraction  has  spectrophoto- 
tric  activity  indicating  a  high  proportion  of  nucleoprotein,  presumably 


me 


from  Lhe  cyLo()iasm  of  the  parasite.   Attempts  to  get  a  "clean"  ceil  wall 
preparation  to  induce  dye  test  antibody  formation  in  the  absence  of  MA  anti- 
body have  thus  far  been  only  partially  successful,  in  that  such  fractions 
have  stimulated  dye  test  antibodies  more  rapidly.   If  the  complete  separa- 
tion can  be  attained,  we  can  conclude  that  dye  test  antibodies  are  produced 
against  the  cell  wall  and  that  hemagglutinating  and  complement  fixing  anti- 
bodies are  stimulated  by  the  intracellular  components  of  the  parasite. 
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projects;  integration  of  laboratory  research  activities  with  clinical 
studies  of  the  Clinical  Center;  editing  scientific  and  technical  reports 
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emphasis  is  placed  on  fundamental  aspects  of  medical  parasitology; 
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ventive medicine  are  attempted  only  when  the  laboratory  work  has  pro- 
gressed to  a  point  where  a  sound  basis  exists. 


Serial  No.  NIAID-12i-A 

1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies 
3=  Bethesda,  Maryland 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A. 


Project  Title:   Host  parasite  relations  in  worm  infections  in  laboratory 
animals. 

Principal  Investigator:   Dr.  Louis  J.  Olivier 

Other  Investigators:   Dr.  Allen  W.  Cheever 

Cooperating  Units:   None  .. 

ivian  Years  (calendar  year  1961)  .      . 

Total:        2  l/3 
Professional :   1 
Other:         1  l/3     . 

Project  Description:  ■   '   • 

Objectives: 

To  study  the  characteristics  of  worm  infections  in  laboratory  ani- 
mals; to  learn  how  host  defense  mechanisms  act  to  resist  worm  infections; 
to  learn  how  resistance  to  worm  infection  may  be  enhanced  or  reduced;  to 
study  variation  in  resistance  of  host  strains;  to  study  "natural  resist- 
ance" to  worm  infection;  to  study  how  a  virus  infection  is  affected  by  a 
simultaneous  worm  infection. 

Methods  Employed: 

1.  Taenia  taeniaeformis  infection:  Produce  standardized  liver 


infections  in  mice  by  oral  administration  of  eggs.  Judge  the  results  of 
experimental  procedures  by  their  effect  on  the  size  of  the  liver  lesions 
and  other  parameters.   Procedures  include  attempts  to  immunize  actively 
with  small  worm  inocula  and  passively  with  serum  antibody,  and  also  trials 
at  the  production  of  immune  tolerance.   Other  variables  studied  are  hor- 
mone imbalance  due  to  cortisone,  variation  of  diet,  splenectomy,  and 
administration  of  zymosan. 

2.   Simultaneous  Trichinella  spiralis  and  virus  infections:   Give 
si-andardized  worm  inlections  lollowed  by  challenge  with  virus.  Measure 
the  effect  of  Lhe  concurrent  infections  by  various  parameters  including 
recovery  of  virus,  pathology  and  symptomatology. 

r  ■       -  •  ■   ,  ■. 
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Major  Findings: 

1.  Taenia  taeiiiaeformis  infection:   Active  immunization  (by  infec- 
tion) rapidly  produced  complete  resistance  to  reinfection  in  mice.  This 
parallels  previous  observations  in  rats. 

Passive  administration  of  antibody  resulted  in  a  decrease  in 
lesion  size. 

Cortisone  administration  and  splenectomy  produced  an  increase  in 
lesion  size.   Mice  thus  treated  produced  much  less  antibody  than  did 
infected  control  mice.   Attempts  to  correlate  decreased  resistance  with 
anti-inflammatory  effects  of  cortisone  were  unsuccessful. 

A  moderate  degree  of  increased  susceptibility  (presumably  immune 
tolerance)  has  been  achieved  in  ndce  receiving  antigen  shortly  after 
birth. 

2.  Simultaneous  Trichinella  spiralis  and  virus  infections:  Obser- 
vation of  the  potentiation  of  encephalomyocarditis  virus  infection  in  white 
rats  by  Trichinella  spiralis  was  repeated.   It  was  demonstrated  that  the 
potentiation  of  virus  pathogenicity  is  closely  related  to  the  size  of  the 
worm  inoculation  and  the  time  in  the  worm  cycle  at  which  the  virus  chal- 
lenge is  given.   Essentially  maximal  potentiation  is  obtained  when  the 
inoculum  is  about  20  larvae  per  gram  of  body  weight  and  the  virus  chal- 
lenge is  given  ten  days  after  the  Trichinella  larvae  are  fed.  This  inocu- 
lum produces  a  heavy,  but  sub-lethal,  infection.   On  the  tenth  day  after 
inoculation  the  worms  are  migrating  to  the  muscles  in  large  numbers  and 
there  is  pronounced  myositis.   If  the  inoculum  is  reduced  to  ten  larvae 
per  gram  the  potentiation  is  reduced  and  with  an  inoculum  of  five  larvae 
per  gram  there  is  no  potentiation  of  the  virus  activity.   Virus  potenti- 
ation is  progressively  reduced  as  the  time  of  virus  challenge  is  moved 
forward.  When  the  virus  is  given  ten  days  before  worm  inoculation  the 
pathogenicity  of  the  virus  is  noi  affected.  Similarly,  if  the  virus  is 
given  more  than  ten  days  after  the  worm  infection  the  effect  is  diminished 
and  if  the  challenge  comes  more  than  25  days  after  worm  infection  there 

is  little  or  no  potentiation. 

Cortisone  given  in  an  amount  sufficient  to  kill  some  of  the  rats 
potentiated  EMC  virus  pathogenicity  to  a  much  smaller  extent  than  the 
optimal  Trichinella  infection.  This  is  taken  to  indicate  that  potenti- 
ation of  virus  activity  by  Trichinella  is  not  simply  due  to  a  generalized 
stress  syndrome. 

When  T.  spiralis  infection  in  weanling  mice  was  foilcwed  after  ten 
days  by  challenge  with  Coxsackie  A-9  virus  the  amount  of  virus  in  the 
muscle  remained  high  for  many  days  while  the  amount  of  virus  in  the  muscle 
of  control  animals  fell  rapidly  to  a  very  low  level.  This  seems  to  indi- 
cate that  the  worm  infection  favors  multiplication  of  this  virus  in  muscle. 
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Significance  to  the  Program  of  the  Institute: 

The  mechanism  of  so-called  natural  resistance  remains  obscure  in 
most  diseases.  The  lack  of  multiplication  in  the  host  of  most  helminths 
simplifies  studies  of  the  dynamics  of  host-parasite  interactiono   T. 
taeniaeformis  offers  a  particularly  attractive  model  for  such  studies^ 
since  all  lesions  are  located  in  the  liver  and  hence  are  easily  evaluated 
morphologically  and  biologically. 

The  present  data  indicate  that  resistance  in  mice  to  T.  taeniae" 
formis  may  be  primarily  related  to  rapidity  and  extent  of  antibody  response 
and  that  in  this  case  "natural  resistance"  may  be-  simply  an  accelerated 
acquired  resistance.  The  results  with  mice  made  tolerant  to  the  worm 
anoigen  support  this  thesis. 

Since  immune  tolerance  to  parasites  has  not  been  previously  demon- 
strated, its  production  in  the  T.  taeniaeformis  -  mouse  system  is  of  con- 
siderable general  interest  in  addition  to  its  implication  for  the  present 
experiments. 

Der.ionstration  of  a  substantial  effect  of  concurrent  Trichinella 
spiralis  infection  on  virus  infection  is  very  provocative  and  offers  new 
opportunities  to  study  both  worm  and  virus  pathogenicity.   It  is  possible 
that  other  worm  infections  may  affect  virus  invasiveness,  virus  replica- 
tion, and  virus  pathology. 

Proposed  Course  of  the  Project: 

Attempt  to  demonstrate  specific  nature  of  protective  serum  substance 
involved  in  passive  transfer  of  immunity  in  mice  to  T.  taeniaeformis. 
Determine  the  relative  production  of  antibody  to  T.  taeniaeformis  by 
various  inbred  mouse  strains.   Further  study  of  immune  tolerance  to  T. 
taeniaeformis  in  mice.  Obtain  additional  evidence  of  the  inuiiune  toler- 
ance phonomenon.   Explain  the  T.  spiralis  EMC  relation  further  especially 
to  learn  where  the  virus  resides  in  the  muscle,  to  learn  how  the  worm 
affects  virus  multiplication  and  action,  and  to  learn  whether  other  worms 
and  certain  tissue  irritants  can  act  similarly.  To  investigate  other 
worm-virus  infections. 
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Project  Title:   The  biology  and  control  of  the  snail  intermediate  hosts 
of  the  schistosomes. 
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Proj  ect  Description:  - 

Objectives: 

To  discover  more  effective  means  for  controlling  the  snail  inter- 
mediate hosts  of  the  schistosomes.   To  study  the  biology  of  the  snails  with 
the  aim  of  discovering  means  for  their  control.   To  study  methods  for  the 
use  of  chemicals  as  molluscicides.  To  study  chemicals  having  promise  as 
molluscicides.   To  develop  more  effective  means  for  study  of  snail  poisons 
in  the  laboratory. 

Methods  Employed: 

Snails,  or  their  eggs,  are  exposed  to  selected  chemicals  and  the 
destructive  capability  of  each  chemical  is  measured  and  recorded.   Optimal 
conditions  of  exposure  time,  dilution,  formulation,  etc.  are  sought. 

Field  studies  in  endemic  areas  are  conducted  to  learn  the  ecology 
and  habits  of  the  snails  and  to  test  molluscicides  and  other  destructive 
measures  against  them. 

Major  Findings; 

Refinements  were  made  in  the  technique  used  for  exposure  of  snail 
eggs  to  dissolved  chemicals.  Tests  are  now  run  with  improved  egg  con- 
tainers and  at  27''C  in  a  constant  temperature  box. 


Serial  i\o.  MAID -1 21 -C 

1.  Parasitic  Diseases 

2.  Ecology,  Biology,  and 

Field  Studies 

3.  Bethesda,  Maryland 

PIIS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  B:   Honors,  Awards  and  Publications 

Publications  other  tlian  abstracts  from  this  project; 

Olivier,  L.  and  Barbosa,  F,  S. ;  Survival  and  weight  loss  of  Australorbis 
glabratus  I ept  at  controlled  relative  humidities  in  the  laboratory.   Proc. 
Sixth  Internat.  Congr.  Trop.  Med,  Malaria,  2:  22-37.  (1961) 

Olivier,  L. ;  Field  control  of  the  schistosome  vectors.  Industry  and  Tropical 
Health,  IV.,  Proc.  Fourth  Conference  of  the  Industrial  Council  for  Tropical 
Health,  Harvard  Sch.  of  Publ.  Health.  102-111,  (1961) 

Honors:  Louis  J.  Olivier  served  the  World  Health  Organization,  Division  of 
End emo- Epidemic  Diseases  as  a  consultant  from  15  January  to  12  March.   He 
was  sent  to  India  to  study  the  schistosome  focus  near  Bombay. 

Awards;   None 
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Serial    No.    NIAID-121-D 

1.  Parasitic  Diseases 

2.  Ecology,    Biology,    and 

Field  Studies 

3.  Bethesda,    Maryland 


PHS-NIH 
Individual  Project  Report 
Calendar  Year   196! 


Part  A. 


Project  Title:   Investigation  of  intermediate  hosts  and  vectors  of  human 
diseases  caused  by  worms. 

Principal  Investigator;   Elmer  G.  Berry 

Other  Investigators:   None 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 
Total:  1  1/2 

Professional:      3/4 
Other:  3/4 

Project  Description: 

Obj  ectives:  / 

To  investigate  the  distribution,  life  history,  ecology,  and  suscep- 
tibility to  infection  of  schistosome  intermediate  hosts.  To  develop  more 
accurate  methods  for  identification  of  the  snails. 

Methods  Employed: 

A  large  collection  of  snails  collected  from  West,  East  and  South 
Africa  as  well  as  from  other  schistosome  endemic  areas  in  the  Near  East 
and  the  Western  Hemisphere  has  been  preserved  in  alcohol  and  is  being 
studied.   Colonies  of  certain  species  are  being  maintained  alive  in  the 
laboratory  in  order  to  determine  their  susceptibility  to  schistosome  in- 
fection. 

Major  Findings: 

From  the  large  collection  of  planorbid  and  bulinid  snails  many  dis- 
sections of  organs,  particularly  the  genitalia,  kidney,  and  radulae  have 
been  made.   A  number  of  species  which  were  at  one  time  thought  to  be  dis- 
tinct are  now  regarded  as  variations  of  the  same  species.   Some,  however, 
are  believed  to  be  new  to  science. 


Serial  No.  NIAID-121-D 

Significance  to  the  Program  of  the  Institute : 

This  knowledge  is  essential  in  understanding  the  range  of  the 
species  of  snail  which  serve  as  an  intermediate  host  to  schistosomes 
infecting  humans. 

Proposed  Course  of  the  Project; 

It  is  anticipated  that  portions  of  this  study  will  be  ready  for 
publication  by  June  1962. 


Part  B  included     Yes 
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Calendar  Year  1961 

Part  B:   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project;   None 

Awards:   None 

Honors:     Dr.    Elmer  G.    Berry  was  chosen  as  Rapporteur   at   the  PASB/WHO  Working 
Group  which  met   in  Washington,    D.C.  ,    6-9  iXovember   1961    to  discuss   the   "Develop- 
ment  of  Guidance  for   Identification  of  American  Planorbidae  Involved   in  Schis- 
tosomiasis". 

Dr.    Elmer  G.    Berry  was   reappointed   as   Honorary  Curator   of  MoUusks   in  the 
Museum  of  Zoology,    University  Museums,    of  the   University  of  Michigan  for   1961- 
1962. 


Serial  No,  NIAID-122-A 

in  cultures  and  having  had  no  direct  contact  with  a  host  have  been 
furnished  to  The  Department  of  Medical  Zoology^  Walter  Reed^  for  fluo- 
rescent antibody  study  and  for  antigen  preparation^ 

A  technique  was  developed  to  obtain  preparations  of  living  micro- 
filariae of  D.  immitis  completely 'free  of  blood  cells  by  treating  blood 
with  saponin  followed  by  enzymatic  digestion  (Streptolysin  0;  trypsin; 
others)  and  saline  washes.  Such  preparations  have  provided  axenic 
inocula  for  assessment  of  nutritional  requirements^  and  will  be  used  as  a 
source  of  antigen. 

Sausage  stages  of  D,  immitis  have  developed  in.  vitro  in  autologous^ 
homologous  and  heterologous  (human)  bloodj  but  not  in  the  blood  of  rat  or 
rabbit.   Equivalent  differentiation  has  also  occurred  in  NCIC   109  plus 
horse  serum^  but  only  with  microfilariae  which  had  been  treated  with 
enzyme;  Streptolysin  0  showed  greatest  activity.  Maximal  sausage  stage 
development  was  comparable  to  three  to  four  days  of  intracellular  growth 
in  susceptible  mosquitoes. 

Adult  filariidSj  tentatively  identified  as  Tetrapetalonema  sp« 
were  recovered  from  the  cotton-topped  Pinche -(marmoset )  for  the  first 
timej  and  microfilariae  from  those  hosts  were  studied  in  tissue  culture, 

2.  Anqiostronqylus  cantonensis.  Adults  derived  from  laboratory- 
infected  rats  have  survived  in  vitro  one  month  (still  alive).  Eggs 
deposited  in  culture  have  embryonated  and  hatched  in  certain  media, 
allowing  this  process  which  normally  occurs  in  the  lung  to  be  studied. 
Culture  fluids  containing  metabolic  products  have  been  furnished  to 
Walter  Reed  for  tests  with  spinal  fluids  and  sera  from  Tahitian  cases  of 
eosinophilic  meningitis  suspected  of  having  a  helminth  etiology, 

3,  Nematode  coelomocytes  and  vitamin  Bi2,   Red  pigment  concen- 
tration previously  reported  to  develop  specifically  in  the  coelomocytes 
of  the  "parasitic"  stages  of  Nippostronqylus  muris  grown  jji  vitro  in 
the  presence  of  Bi2  has  also  occurred  in  cultures  of  the  free-living 
rhabditiform  stages  exposed  to  Bi2» 

Significance  to  the  Program  of  the  Institute: 

The  growth  jji  vitro  of  parasitic  helminths  will  provide  an 
important  tool  with  which  to  study  the  physiology  and  metabolism  of 
these  organisms^  and  should  facilitate  the  isolation  and  preparation 
of  metabolic  antigens  involved  in  the  development  of  functional 
immunity. 
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Proposed  Course  of  the  Prolect; 

Study  of  the  survival  and  development  of  filariids  in  vitro  will 
continue,  with  particular  emphasis  on  the  growth  of  the  stages  seen  in 
the  insect  vector.  Other  suitable  manunalian  hosts  for  experimental  work 
on  filariasis  will  be  investigated. 

Several  6^2  antagonists,  among  which  is  a  new  type  of  anthelmintic^ 
will  be  studied  relative  to  their  effect  on  pigment  accumulation  in 
coelomocytes  in  the  presence  of  B|2» 


Part  B  included    Yes 


Serial  No»  NIAID-122-A 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  B:  Honors^  Awards^  and  Publications. 

Publications  other  than  abstracts  from  this  project: 

Sawyer,  Thomas  K.  and  Cheever,  Allen  W,:  Some  internal  parasites  of  the 
cotton-topped  Pinche  (Columbian  Marmoset),  Oedipomidas  oedipus.  with  a 
note  on  the  survival,  in  vitro,  of  microfilariae  of  one  of  the  parasites, 
Proc.  Helminth,  Soc=,  Wash,   (In  press.) 

Awards :  None 

Honors;  None 
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Part  A. 


Project  Title;  The  development  of  helminths  in  germfree  animals. 

Principal  Investigator;  Paul  F.  Weinstein 

Other  Investigators;   Thomas  K.  Sawyer 

Cooperating  Units:   Laboratory  of  Germfree  Animal  Research,  MAID-116 

Man  Years  (calendar  year  1961) 
Total  5/8 

Professional     3/8 
Other  1/4 

Project  Description: 

Objectives: 

To  establish  helminth  infections  in  germfree  animals  so  that  prob- 
lems involving  host-parasite  relations,  nutrition,  immune  response,  and 
pathology  can  be  studied  in  the  absence  of  other  complicating  organisms. 

Methods  Employed: 

Larvae  are  reared  to  the  infective  stage  under  axenic  conditions, 
and  eggs  and  larvae  are  isolated  from  natural  sources  and  rendered  axenic ; 
these  are  used  to  infect  germfree  animals. 

Major  Findings; 

1,  Additional  data  were  obtained  to  confirm  previous  findings  that 
among  conventional  mice  males  were  more  susceptible  than  females  to  in- 
fection with  Nematospiroides  dubius,  whereas  no  such  difference  in  sus- 
ceptibility to  infection  was  found  in  germfree  mice.   Experiments  are  now 
in  progress  using  monocontaminated  (Escherichia  coli)  germfree  mice  to 
assess  the  role  of  intestinal  microbial  associates  in  the  matter  of  host 
sex  and  susceptibility  to  infection. 

2.  It  has  been  possible  to  take  J\.  dubius  through  three  passages 
of  germfree  mice,  the  eggs  from  a  particular  passage  being  reared  axen- 
ically  Jji  vitro  to  the  infective  stage  to  obtain  larvae  to  infect  the 
subsequent  group  of  germfree  mice.  These  data  suggest  that  continued 
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passage  in  germfree  animals  yields  infections  which  are  lighter  and  abort 
more  rapidly,  compared  to  infections  arising  from  such  passage  in  conven- 
tional mice. 

3.  It  has  proved  feasible  to  derive  immature  and  adull  N.  dubius 
from  germfree  mice  for  axenic  i_n  vitro  culture  studies. 

Significance  of  the  Program  to  the  Institute : 

The  germfree  system  has  proved  to  be  of  great  value  in  studying 
the  role  which  microbial  contaminants  of  the  digestive  tract  play  in 
susceptibility  to  infection  with  helminths,  particularly  in  investigating 
conditions  which  influence  natural  resistance,  host  specificity  and  nutri- 
tional relations  of  parasite  and  host. 

Proposed  Course  of  the  Project: 

The  role  of  various  intestinal  microbial  associates  with  reference 
to  susceptibility  to  infection  with  a,  dubius  will  be  studied,  with  an 
attempt  to  determine  their  metabolic  role  in  this  phenomenon.   Steroid 
and  steroid  hormone  levels  in  nematode-inf ected  conventional,  germfree 
and  monocontaminated  mice  will  be  studied  to  determine  whether  microbial 
metabolism  of  steroids  in  the  intestine  may  be  involved  in  the  suscepti- 
bility phenomenon. 


Part  B  included      No 
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Fart  A. 


Project  Title:  The  role  of  helminths  in  the  etiology  of  eosinophilic 
meningitis  and  meningoencephalitis. 

Principal  Investigator:   Paul  P.  Weinstein 

Other  Investigators:  None 

Cooperating  Units:  Laboratory  of  Infectious  Diseases^  NIAID-67-B 

Man  Years  (calendar  year  1961) 

Total:  1/8  " 

Professional:       1/8 
Other:  None 

Project  Description: 

Obiectives: 

To  investigate  experimentally  the  role  of  helminths  in  producing 
the  syndrome  of  eosinophilic  meningitis  and  meningoencephalitis  reported 
for  humanSj  particularly  in  the  Pacific  area. 

Methods  Employed: 

Appropriate  stages  of  helminths  suspected  of  causing  the  above 
syndrome  are  used  to  infect  laboratory  animals.  The  development  of  the 
parasite^  and  the  host  response  are  studied. 

Major  Findings: 

1.   Infections  of  a  monkeyj  rats^  and  guinea  pigs  at  NIH  with 
cestode  (Trypanorhyncha)  larvae  recovered  from  the  oceanic  bonita  from 
Tahitian  waters  gave  rise  to  no  pathologic  changes  or  abnormalities. 

Sirailarlyj  studies  with  larvae  identified  as  Anisakis  sp.  from 
the  ature  (scad)  and  shipped  from  Tahiti  to  NIH  gave  negative  results 
despite  the  fact  that  in  Tahiti  such  larvae  freshly  isolated  from  fish 
had  been  found  by  Drs.  Rosen  and  Myers  to  migrate  in  guinea  pigs  through 
the  intestinal  wall  to  the  body  cavity. 
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2.  Worms  dissected  from  the  fixed  brain  tissue  of  a  Filipino  who 
had  died  in  a  mental  institution  in  Hawaii  with  a  diagnosis  of  eosin- 
ophilic meningoencephalitis  were  identified  as  young  adults  of  Anqio- 
stronqylus  cantonensis.  This  is  the  second  report  of  infection  in  man 
with  this  parasite.  The  normal  host  of  this  worm  is  the  rat.  First 
stage  larvae  from  naturally  infected  rats  (Rattus  rattus)  from  Hawaii 
have  successfully  infected  Maryland  slugs  Limax  maximus  and  Deroceras 
reticulatum.  Third  stage  larvae  obtained  from  both  species  of  slugs 
have  given  rise  to  normal  infections  in  white  laboratory  ratSo 
Infections  arising  from  as  few  as  40  larvae  have  been  lethal  to  a  mature 
rat  due  to  extensive  pulmonary  damage  following  the  deposition  of  eggs 
and  hatching  of  larvae  in  the  lungs. 

A  rhesus  monkey  given  approximately  2000  infective  larvae  showed 
no  behavioral  change  for  two  months  thereafter^  and  at  necropsy  no  worms 
were  found  and  no  lesions  were  seen  on  gross  examination  of  the  hearty 
lungs,  and  central  nervous  system;  however,  histological  examination  has 
not  yet  been  made. 

Significance  to  the  Program  of  the  Institute: 

Eosinophilic  meningitis  particularly  as  seen  in  Tahiti  appears  to 
be  correlated  epidemiologically  with  the  consumption  of  fish.  The  experi" 
mental  infection  of  laboratory  animals  with  helminth  larvae  derived  from 
fish  will  provide  data  on  the  validity  of  this  hypothesis. 

The  relation  of  Anqiostronqylus  cantonensis  to  human  disease  may 
contribute  to  the  clarification  of  the  confusing  picture  of  CNS  disorders 
seen  in  the  Pacific  area. 

Proposed  Course  of  the  Project; 

Study  of  the  host-parasite  relation  of  A.  cantonensis,  and  its 
culture  hi.  vitro  and  physiology  will  be  continued. 


Part  B  included    Yes 
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Part  B.     Honors^  Awards^  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Rosen_,  Leon,  Chappellj  Raid,  Laqueur^  Gert  L»j  Wallace^  Gordon  D«^  and 
Weinstein,  Paul  P.:  Eosinophilic  meningoencephalitis  of  man  caused  by  a 
raetastrongylid  lung-worm  of  rats.   Journal  of  the  American  Medical 
Association  (in  press). 

Honors:  None 

Awards:  None  , 
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Project  Title;   Effects  of  nutrition  on  chemotherapy  of  parasitic  diseases. 

Principal  Investigator;   William  B.  DeWitt 

Other  Investigators;   None 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961) 
Total  1 

Professional   1/4 
Other         3/4  • 

Project  Description: 

Obj  ectives: 

To  determine  the  influence  of  dietary  factors  on  the  efficacy  of 
parasite  chemotherapy. 

Methods  Employed: 

Animals  maintained  on  defined  diets  either  deficient  or  enriched 
in  specific  components  are  exposed  to  experimental  parasitic  infections 
and  are  treated  either  in  the  prepatent  or  patent  periods.  The  influence 
of  the  diet  on  treatment  is  determined  by  (1)  the  reduction  of  the  number 
of  parasites,  (2)  the  condition  of  the  parasites,  (3)  growth  and  survival 
of  the  host,  and  (4)  pathological  conditions  developing  in  the  host.   When 
efficacy  of  the  drug  is  found  to  be  modified  by  dietary  factors  specific 
biological  and  chemical  methods  are  used  to  determine  mode  of  actioB, 

Major  Findings: 

As  previously  reported  for  stibophen,  the  efficacy  of  antimony 
potassium  tartrate,  antimony  (III)  sodium  meso-2, 3-dimercaptosuccinate 
(Astiban),  and  para-rosaniline  pamoate  for  killing  mature  Sc h i s t o s oma 
mansoni  in  mice  has  been  found  to  be  increased  up  to  16  times  in  mice 
maintained  on  a  purified  semi-synthetic  diet,  compared  to  mice  maintained 
on  a  commercial  pellet  ration.   Further  investigation  of  the  influence  of 
the  host's  diet  on  activity  of  stibophen  showed  that  inorganic  residues 
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of  the  diet  have  profound  effects.   When  acid-salt  residue  greatly 
exceeds  the  basic-salt  residue  the  activity  of  stibophen  is  enhanced. 
The  reverse  is  noted  when  the  basic-salts  are  in  excess.  Toxicity  of 
the  drug  to  the  host  is  not  similarly  increased  when  an  excess  of  acid- 
salts  is  given. 

Significance  to  the  Program  of  the  Institute: 

Over  200  million  people  throughout  vast  areas  of  the  world  suffer 
from  schistosomiasis.  To  date,  no  satisfactory  means  of  treatment  has 
been  found.   With  antimony  potassium  tartrate,  which  is  extensively  used 
to  treat  schistosomiasis,  it  has  been  estimated  that  from  a  million 
courses  given  annually  in  Egypt  more  than  2,000  people  are  lost  due  to 
drug  toxicity.   In  Brazil  it  has  been  observed  that  antimony  potassium 
tartrate  is  found  to  be  completely  ineffective  in  treating  the  infected 
population  in  certain  villages  but  relatively  good  results  are  obtained 
in  other  villages  located  within  50  miles.   Based  on  our  experimental 
results  it  seems  likely  that  dietary  factors  could  account  for  these 
differences.   If  means  could  be  found  to  assure  success  in  the  treatment 
of  schistosomiasis  much  would  be  gained  for  the  benefit  of  mankind. 

Proposed  Course  of  project: 

The  studies  on  the  effects  of  specific  dietary  components  on 
drug  efficacy  will  be  continued  with  special  emphasis  on  tracer  studies. 


Part  B  included     Yes 
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Part  B:   Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Luttermoser,  G.  W.  and  DeWitt,  William  B. :   Enhancement  of  stibophen  (Fuadin) 
activity  against  Schistosoma  mansoni  in  mice  by  feeding  purified  semi-synthetic 
diets.   Am.  J.  Trop.  Med.  and  Hyg.  10:  541.  (1961) 

Honors;   None 

Awards:   None  ■     ' 
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project  Title:   Effects  of  improving  the  nutrition  of  malnourished  people 
infected  with  Schistosoma  mansoni. 

Principal  Investigator:   William  B.  DeWitt 

Other  Investigators:   None 

Cooperating  Units:   School  of  Medicine,  San  Juan,  Puerto  Rico 

Rio  Piedras  Hospital,  Rio  Piedras,  Puerto  Rico 

Man  Years  (calendar  year  1961): 
Total:         1 
Professional:  1/2 
Other:        1/2 

Project  Description: 

Objectives: 

To  evaluate  the  effects  of  providing  malnourished  people  infected 
with  Schistosoma  mansoni  with  an  enriched  diet  containing  an  abundance 
of  animal  protein. 

Methods  Ehiployed; 

Malnourished  people  suffering  from  schistosomiasis  are  given  high- 
protein,  high-caloric,  vitamin-enriched  food  over  an  extended  period  so 
that  the  effects  of  the  improved  diet  on  their  well-being  and  on  the  para- 
sitic infections  may  be  determined.   Such  factors  as  the  following  are 
observed  before  and  at  various  intervals  after  the  patients  are  given  the 
enriched  diet;  (1)  Nutritional  status  as  determined  by  physical  examina- 
tions and  biochemical  tests;  (2)  egg-production  and  viability  of  eggs  of 
the  parasite;  (3)  antibody  levels;  (4)  skin  sensitivity  to  schistosome 
antigens;  (5)  intestinal  uptake  of  essential  nutrients;  (6)  liver  function, 
as  determined  by  BSP  and  thymol  turbidity  measurements;  and  (7)  biopsy 
examinations.   After  the  effects  of  the  improved  diet  on  the  health  of  the 
patients  have  been  determined,  the  patients  will  be  given  a  course  of 
treatment  so  that  the  effects  of  the  improved  nutrition  of  the  efficiency 
of  the  drug  can  be  determined.   Suitable  control  patients  are  likewise  to 
be  studied. 


o_ 
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Major  Findings; 

The  first  phase  of  the  project  in  Puerto  Rico  showed  that  under- 
nourished people  suffering  from  schistosomiasis  respond  favorably  to  aa 
enriched  diet.   Biochemical  studies  made  on  patients  before  they  received 
the  good  diet  revealed  a  high  incidence  of  liver  function  impairment  which 
returned  to  normal  under  the  influence  of  the  good  diet. 

The  second  part  of  the  project  was  concerned  with  determining  the 
effects  of  dietary  improvement  on  the  efficacy  of  stibophen  therapy.   It 
was  found  that  following  test  injections  of  stibophen  higher  serum  levels 
were  produced  initially  and  were  maintained  longer  in  patients  on  the 
high-protein  diet  than  in  patients  receiving  a  protein-restricted  diet. 
This  remarkable  effect  may  have  been  due  to  the  balance  of  inorganic  ions 
in  the  diet  (see  MAID-i22-D)  as  was  shown  in  experimentally  infected 
mice,  or  perhaps  to  dietary  alteration  in  serum  protein  components  that 
form  complexes  with  antimonial  compounds.   On  the  basis  of  the  blood  level 
studies  showing  that  effective  concentrations  of  antimony  are  maintained 
for  approximately  8  hours  following  i.m,  injections  of  stibophen  in  pa- 
tients on  the  enriched  diet  and  for  only  about  4  hours  in  those  on  the 
rice  and  bean  diet,  it  was  decided  to  devise  a  new  treatment  schedule 
based  on  multiple  daily  injections  instead  of  the  two  injections  per  week 
used  in  the  standard  course.   The  results  of  stool  examinations,  rectal 
biopsies,  and  rectal  scrapings  made  during  the  5-month  post-treatment 
follow-up  showed  that  with  the  exception  of  one  patient  on  the  enriched 
diet,  complete  cures  were  effected  in  all  patients  on  both  the  good  diet 
and  the  rice  and  bean  diet,   is'o  severe  side  effects  were  noted.   In  a 
series  of  10  patients  on  the  low-protein  diet  given  the  standard  course 
of  stibophen,  only  one  possible  cure  was  obtained.   It  is  believed  that 
the  high  order  of  efficacy  of  the  new  treatment  schedule  overwhelmed  any 
effect  contributed  by  the  enriched  diet. 

Significance  to  the  Program  of  the  Institute : 

This  project  is  a  direct  extension  of  our  basic  laboratory  studies 
which  indicate  that  the  normal  growth  and  development  of  schistosomes  is 
prevented  when  the  experimental  host  is  given  a  deficient  diet.   Many  of 
the  worms  remain  sexually  immature  and  are  unable  to  produce  eggs,  which 
are  the  most  important  factors  in  the  pathogenic  mechanism  of  schistoso- 
miasis.  No  information  has  been  available  prior  to  the  present  study 
concerning  the  interrelation  of  diet  and  schistosomiasis  in  humans.  The 
remarkable  increase  in  efficacy  of  stibophen  under  the  new  treatn^ent 
schedule  is  of  obvious  importance  since  to  date  no  satisfactory  treatment 
of  the  disease  has  been  found. 
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Proposed  Course  of  ir-roject: 

It  is  of  utmost  importance  that  the  information  obtained  from  the 
Puerto  Rican  project  be  utilized  in  continued  studies.  Proposals  for 
future  work  include:  (1)  Through  the  use  of  Public  Law  480  funds  in  Brazil, 
conduct  a  study  closely  following  the  general  plan  of  the  Puerto  Rican 
project.  This  study  would  have  special  significance  since  severe  schisto- 
somiasis occurs  in  Northwest  Brazil  where  extreme  malnutrition  is  also 
prevalent,  (2)  Conduct  critical  biochemical  and  pharmacological  studies 
on  the  effect  of  nutritional  factors  on  enhancement  of  anti-schistosotne 
drugs,  (3)  Further  explore  the  use  of  various  regimens  to  maintain  ade- 
quate therapeutic  blood  levels  of  anti-schistosome  compounds. 


Part  B  included     Yes 


o  o 


Serial    i\o.    MAID-122-E 

1.  Parasitic  Diseases 

2.  Host-Parasite  Relationships 

3.  Bethesda,  Maryland 

FHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  B:   Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project;   None 

Honors:  Dr.  DeWitt  was  invited  to  participate  in  the  Gordon  Research  Con- 
ference on  Food  and  Nutrition  entitled  "Nutrition  and  Infection".   The  con- 
ference was  held  at  Colby  Junior  College  in  August  1961. 
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Individual   Project  Report 
Calendar  Year   1961     ' 


Part  A. 


Project  Title:   Studies  on  the  influence  of  dietary  factors  on  experimen- 
tal parasitic  infections. 

Principal  I::vestigator ;   William  B.  DeWitt 

Other  Investigators:   Paul  P.  Weinstein 

Cooperating  Units:   Laboratory  of  Germfree  Animal  Research,  l\IAID-116 

Man  Years  (calendar  year  1961); 

Total  1  ■ 

Professional    1/4 
Other         3/4 

Project  Description: 

Objectives; 

To  determine  the  effects  of  nutritional  factors  on  host-parasite 
relations  with  special  emphasis  on  pathogenesis  of  parasitic  infections. 

Methods  Employed: 


Major  Findings: 


(1)  Mice  infected  with  tape  worms  (Hymenolepis  na^ia^)  or  with  pin 
worms  (Syphacia  obvelata)  rapidly  undergo  self-cure  when  given  a  complete 
semi-synthetic  ration  containing  30  parts  casein,  17  parts  fat,  53  parts 
sucrose  plus  all  essential  vitamins. 

(2)  Similarly,  mice  fed  the  complete  semi-synthetic  diet  and  sub- 
sequently exposed  to  Xematospiroides  dubius  prove  to  be  unsatisfactory  in 
that  the  rate  of  infection  is  lower  and  marked  suppression  of  development 
of  the  worms  and  egg-production  were  noted. 
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(3)  Baseline  serum  protein  values  of  germfree  guinea  pigs  and  mice 
were  obtained  in  preparation  for  contemplated  serologic  studies  on  the 
pathogenesis  of  parasitic  infections  in  germfree  hosts. 

Significance  to  the  Program  of  the  Institute: 

Since  parasitic  infections  occur  most  frequently  in  backwood  areas 
of  the  world  where  nutritional  problems  are  also  prevalent,  it  is  neces- 
sary to  determine  the  relation  between  the  nutritional  status  of  the  host 
and  the  role  of  parasites  in  the  production  of  disease. 

Proposed  Course  of  the  Froject; 

The  present  studies  are  to  be  extended  to  determine  the  specific 
nutritional  factors  in  the  semi-synthetic  diet  involved  in  producing 
adverse  effects  on  the  intestinal  parasites  of  mice. 


Part  B  included      Yes 
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1.  Parasitic  Diseases 
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3.  Bethesda,  Maryland 
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Individual  Project  Report 

Calendar  Year  1961 

Part  B:   Honors,  Awards,  and  Publications: 

Publications  other  than  abstracts  from  this  project: 

Newton,  Walter  L.  and  DeWitt,  William  B.  :   i\utrilion  and  serum  protein  levels 
in  germfree  guinea  pigs.  J.  .Nutrition  75:  145.  (1961) 

Awards:   .None 

Honors:   iNone 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A. 


Project  Title:   Studies  on  Entamoeba  histolytica  and  other  parasitic 
protozoa. 

Principal  Investigator:   Louis  S.  Diamond 

Other  Investigators:   Harry  D.  Baernstein 
Lucy  V.  Reardon 

Cooperating  Units:  Clinical  Investigations  Branch,  NIDR 

Biophysics  Laboratory,  Naval  Institute  for  Medical 
Research 

Man  Years  (calendar  year  1961); 
Total  3  1/2 

Professional    1  3/4 
Other  1  3/4         • 

Project  Description: 

Obj  ectives: 

To  study  the  physiology  of  Entamoeba  histolytica,  the  mechanisms 
of  its  pathogenicity,  immunity,  factors  in  host  susceptibility  and  dif- 
ferences in  strain  virulence.   To  study  the  nutritional  requirements  of 
Trichomonas  tenax  and  other  trichomonads  i_n  vitro.  To  study  virulence 
of  T.  tenax  in  mice.   To  develop  techniques  for  the  preservation  of  para- 
sitic protozoa  by  freezing  and  storage  at  low  temperatures. 

Methods  Employed; 

Microisolation  procedures,  monoxenic  and  axenic  cultural  techni- 
ques, population  determinations  with  Coulter  electronic  cell  counter. 
Immunological  procedures  including  production  of  antigens  from  amoebae 
cultivated  axenically  and  in  association  with  Trypanosoma  cruzi,  and  ani- 
mal inoculation  studies.   For  preservation  of  protozoa  at  low  tempera- 
tures, slow,  fast  and  ultrafast  techniques  of  freezing  are  used  with 
preservation  in  dry-ice  and  liquid  nitrogen. 
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Major  Findings; 

The  reproducibility  of  the  technique  employed  in  the  establishment 
of  the  first  axenic  culture  of  E.  histolytica  has  been  verified  through 
cultivation  of  a  second  strain  of  the  parasite.  Moreover,  the  second 
strain,  unlike  the  first,  was  a  "wild  strain"  only  recently  isolated  from 
a  human  case  of  amoebic  dysentery. 

The  original  strain  of  amoebae  axenized  slightly  more  than  a  year 
ago  has  been  adapted  to  growing  in  a  simplified  version  of  the  medium 
used  for  isolation.   The  simplified  version  is  devoid  of  the  chick  embryo 
extract,  vitamin  preparation  and  the  agar  in  the  overlay. 

In  vitro  studies  on  the  nutritional  requirements  of  three  strains 
of  axenically  cultivated  T.  tenax  revealed  marked  differences  in  grovrth 
rate  in  a  standardized  medium  and  ability  of  the  flagellates  to  perpetu- 
ate themselves  in  the  presence  of  a  variety  of  chick  embryo  supplements. 

Axenic  Trichomonas  hominis  has  been  grown  for  the  first  time  in  a 
medium  free  of  agar. 

A  strain  of  axenically  cultivated  T.  tenax  when  inoculated  intra- 
peritoneally  into  normal  mice  failed  to  produce  infection.   Negative 
results  were  also  obtained  when  the  same  strain  was  inoculated  into  mice 
which  had  been  previously  stressed  by  dosing  with  a  series  of  intramuscu- 
lar injections  of  hydrocortisone. 

Antigens  of  E.  histolytica  have  been  prepared  for  the  first  time 
from  amoebae  grown  under  axenic  conditions. 

In  a  comparative  study  of  the  effectiveness  of  glycerol  vs  dimethyl- 
sulfoxide  as  a  preservative  of  protozoa  stored  at  -79  C,  Trichomonas 
vagi  nalis  was  suspended  in  concentrations  of  2.5,  5  and  lO^o  dimethylsulf- 
oxide  and  5%  glycerol.   Survival  was  obtained  in  all  preparations  at  2 
months,  at  3  months  in  5  and  10%  dimethylsulf oxide  only,  and  at  4  months 
in  10%  dimethylsulfoxide  only. 

Using  E.  histolytica  (associated  with  a  Crithidia)  and  T.  vaginalis 
as  test  organisms,  the  following  results  were  obtained  in  a  study  comparing 
the  efficiencies  of  liquid  nitrogen  and  dry-ice  as  storage  media  for  frozen 
protozoa. 

Survival  in- 
Dry-ice  (-790C)        Liquid  isitrogen  (-197°C) 

E.  histolytica  29  days       10  months  (experiment  still  in 

progress) 

T.  vaginalis  4   months      6  months  (experiment  still  in 

^  .^  progress) 
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Part  B;  Honors,  Awards  and  Publications 

publications  other  than  abstracts  from  this  project; 

Diamond,  L.  S. :  Axenic  cultivation  of  Entamoeba  histolytica.  Science  134:  336- 
337.  (1961) 

Awards:   None 

Honors:   None 
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Calendar  Year   1961 


Part   A. 


Project  Title;      Biochemistry  of  parasitic   protozoa. 

principal    Investigator;      Harry  D,    Baernstein 

Other   Investigators;     Louis  S.    Diamond 
Lucy  V,    Reardon 

Cooperating   Units;      None 

Man  Years    (calendar  year   1961) 
Total  1/2 

Professional       1/2 
Other  0 

Project  Description: 

Obj  ectives: 

To  study  the  biochemistry  of  the  parasitic  protozoa;  especially 
the  intracellular  enzymes  and  biochemical  problems  related  to  axenic  and 
monoxenic  cultivation. 

Methods  Employed: 

Adaptation  of  electronic  counting  to  protozoal  populations. 

Development  of  chemical  procedures  for  the  evaluation  of  protozoal 
populations. 

The  analysis  of  complex  components  of  media,  such  as  yeast  extract, 
serum,  etc. 

Adaptation  of  starch  block  electrophoresis  to  the  separation  of 
enzymes  of  protozoa. 

Major  Findings: 

The  Coulter  counter  can  be  used  to  count  Endamoeba  invadens  in 
monophasic  medium.   However,  the  organism  is  too  big  to  allow  sizing  with 
either  the  100  ^u  or  the  150^  aperture,   it  grows  too  slowly  for  daily 
counts. 
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Entamoeba  histolytica  in  diphasic  media  with  agar  in  the  overlay 
cannot  be  counted  electrically.   Removal  of  agar  is  necessary.  The  agar 
also  interferes  with  chemical  methods  for  evaluation  of  populations  by 
carrying  over  into  the  harvests  significant  amounts  of  medium  components 
which  interfere  with  chemical  estimations. 

The  presence  of  malic  dehydrogenase  in  T.  vaginalis  homogenates 
does  not  confirm  the  findings  of  other  ivorkers  who  have  found  no  evidence 
of  any  citric  cycle  enzymes.   Their  failure  to  find  them  may  have  been 
due  to  the  use  of  whole  cells  which  are  impermeable  to  these  substrates. 

Significance  to  the  Program  of  the  Institute: 

A  knowledge  of  the  enzymes  and  metabolic  pathways  of  the  parasitic 
protozoa  should  help  to  differentiate  various  species,  to  understand  their 
influence  on  the  host,  and  to  suggest  chemotherapeutic  measures. 

Proposed  Course  of  Project; 

Analysis  of  complex  media  will  be  continued  and  better  methods  of 
evaluating  populations  developed.  The  isolation  and  purification  of  pro- 
tozoal enzymes  will  be  continued. 


Part  B  included     Yes 
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Part  B:  Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Baernstein,  H,  D. :  Malic  dehydrogenase  in  Trichomonas  vaginalis.   J.  Parasitol 
47:  279-284.  (1961) 

Honors:   None 

Awards:   None 
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Part  B:  Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Baernstein,  H,  D, :  Malic  dehydrogenase  in  Trichomonas  vaginalis.   J.  Parasitol 
47:  279-284.  (1961) 

Honors:   None 

Awards:   None 
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Major  Findings: 

Trypanosoma  cruzi  both  under  aerobic  and  anaerobic  conditions  fixes 
carbon  dioxide  which  is  incorporated  into  succinic  acid.  By  means  of  degra- 
dation of  succinic  acid  and  acetic  acid  isolated  from  incubates  containing 
radioactive  glucose,  it  was  established  that  most  of  the  carbons  of  these 
acids  are  derived  from  glucose. 

Preliminary  fractionation  of  the  phospholipids  of  Trypanosoma  cruzi 
yielded  as  components  serine  and  ethanoiamine  as  well  as  an  unidentified 
ninhydrin-posi tive  fraction. 

In  sugar-free  surroundings  both  Cysticercus  fasciolaris  and  Taenia 
taeniaeformi s  excrete  glucose  and  smaller  amounts  of  two  unidentified 
sugars.   In  sugar-containing  solutions,  rather  large  amounts  of  glucose 
or  galactose  are  absorbed  by  the  adult  worms;  this  results  in  a  sparing 
action  on  glycogen  loss  and  sometimes,  though  so  far  not  regularly,  to 
an  actual  glycogen  synthesis. 

The  differences  in  metabolism  between  larval  and  adult  Taenia 
taeniaeformis  are  essentially  quantitative  in  nature,  the  adult  worms 
having  a  distinctly  higher  rate  of  metabolism  than  the  larvae.  The 
aerobic  and  the  anaerobic  metabolism  of  both  larval  and  adult  worms  is 
proportional  to  fractional  powers  of  the  body  weight  intermediate  between 
those  characteristic  for  weight  and  surface  proportionality. 

Experiments  additional  to  those  reported  last  year  confirmed  that 
the  carbonates  of  Taenia  taeniaeformis  calcareous  corpuscles  crystallize 
into  dolomite  when  heated  to  300°  C.  Artificial  mixtures  of  appropriate 
salts  did  in  most  respects  behave  exactly  like  the  corpuscles  (formation 
of  apatite,  calcium  oxide,  magnesium  oxide  under  suitable  conditions), 
but  never  yielded  dolomite,  indicating  apparently  that  the  dolomite  struc- 
ture must  be  preformed  in  the  corpuscles,  although  the  latter  are  definitely 
amorphous  when  unhealed. 

Both  males  and  females  of  Dirof ilaria  uniformis  consume  very  large 
amounts  of  sugar  and  produce  lactic  acid  in  amounts  about  equivalent  to 
the  sugar  consumed. 

Significance  to  the  Program  of  the  Institute: 

The  studies  on  metabolism  and  chemical  composition  of  parasites, 
intermediate  hosts,  and  parasitized  animals  are  essential  for  an  under- 
standing of  the  pathogenesis  of  parasitic  diseases.  They  also  contribute 
to  the  foundation  which  physiological  and  biochemical  studies  in  general 
may  eventually  provide  for  a  rational  approach  to  chemotherapy. 
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Proposed  Course  of  the  Project: 

The  studies  on  succinate  production  have  been  terminated  and  the 
material  is  being  prepared  for  publication.  The  studies  on  the  composi- 
tion of  the  phospholipids  will  be  continued  with  the  aim  of  identifying 
their  various  components. 

Ail  investigation  on  the  anaerobic  growth  potentialities  of  culture 
trypanosomes  will  be  initiated. 

Studies  on  the  metabolism  of  Taenia  taeniaeformis  will  be  continued 
with  emphasis  on  the  question  of  sugar  absorption  and  glycogen  synthesis. 
For  the  time  being  entire  worms  are  used,  but  later  homogenates  will  be 
employed. 

Studies  on  the  carbohydrate  metabolism  of  Dirofilaria  uniformis  will 
be  continued  as  material  becomes  available. 


Part  B  included    Yes 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  B:   Honors,  Awards,  and  Publications. 

Publications  other  than  abstracts  from  this  project: 

von  Brand,  Theodor:  Neuere  experimental le  Ergebnisse  aus  dem  Gebiete  der  patho- 
logischen  Physiologie  parasitarer  Inf^ktionen.   Berichte  der  Physikalisch- 
Medizinischen  Gesellschaft  Wurzburg  60:   66-70  (1958-1959)  Issued  1961. 

vnn  Brand,  Theodor  and  Bowman,  I.B.R.;   Studies  on  the  aerobic  and  anaerobic 
metabolism  of  larval  and  adult  Taenia  taeniaeformis.  Exper.  Parasitol=  11 : 
2 < 6-297  (1961). 

von  Brand,  Theodor:   Some  research  achievements  and  goals  in  protozoan  bio- 
chemistry.  Proc.  1.  Internal .  -Conf.  Protozoology,  Prague  (In  press). 

von  Brand,  Theodor:  Old  and  new  observations  on  the  chemical  composition  of 
Trypanosoma  cruzi.   Revista  Inst.  Med.  Trop.  Sao  Paulo  (In  press). 

von  Brand,  Theodor  aiid  Ailing,  David  W. :   Relations  between  size  and  metabolism 
in  larval  and  adult  Taenia  taeniaeformis.   Comp.  Biochem.  Physiol.  (In  press). 

Awards :   None 

Honors: 

Theodor  von  Brand  was  elected  to  honorary  membership  in  the  Mexican  Society  of 
Parasitologists. 

Theodor  von  Brand  was  elected  Vice  President  of  the  American  Society  of  Para- 
sitologists for  1962. 

Theodor  von  Brand  was  elected  as  member  of  the  Editorial  Board  of  the  Journal 
of  Parasitology. 

Theodor  von  Brand  gave  the  introductory  lecture  on  biochemistry  of  protozoa 
during  the  I.  International  Conference  on  Protozoology,  Prague,  Czechoslowakia 
(August  22-31,  1961). 

Theodor  von  Brand  lectured  on  April  7,  1961  before  the  Department  of  Micro- 
biology, Yale  University  on  the  subject  of  disturbed  liver  metabolism  during 
parasitic  infections. 
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Project  Title:   Pathological  physiology  and  histochemistry  of  parasitic 
diseases. 

Principal  Investigator:   Dr.  Teresa  I.  Mercado 

Other  Investigators:   Dr.  Theodor  von  Brand  .. 

Cooperating  Units:   Division  of  Biologic  Standards,  Laboratory  of  Viral 
Immunology 

Man  Years  (calendar  year  1961) 

Total:        2^  .■;,-..,■ 

Professional:   1)^ 
Other:        1 

project  Description: 

Objectives : 

To  gain  a  better  understanding  by  means  of  histochemical  studies 
of  the  pathologic  physiology  of  parasitic  diseases.  To  elucidate  factors 
which  may  modify  the  course  of  a  parasitic  infection  and  consequently 
influence  the  known  pathologic  physiology  of  the  host  induced  by  the 
infection. 

Methods  Employed: 

Organ  calcification  induced  by  hytakerol  (dihydrotachysterol)  in 
normal  rats  and  rats  infected  with  Plasmodium  berghei  is  studied  histo- 
chemically  by  means  of  the  von  Kossa  and  the  Alizarin  Red  S  methods  for 
the  detection  of  calcium  and  the  Alcian  Blue  technique  for  the  detection 
of  acid  mucopolysaccharides. 

Ill  order  to  study  a  paralyzing  factor  occurring  in  the  KBG  173 
strain  of  Plasmodium  berghei  after  passage  through  white  mice,  (1)  con- 
ventional histological  processing  of  brain  and  spinal  cord  tissues  for 
study  of  pathology,  (2)  blood  and  tissue  smearing,  (3)  staining  with  the 
Wright-Craighead  and  Gicmsa  srains,  (4)  animal  inoculations,  and  (5) 
limited  bacteriological  procedures  are  used. 
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Major  Findings: 

Animals  infected  with  Plasmodium  berghei  in  general  showed  a  lower 
incidence  of  calcification  than  the  controls  and  this  difference  was  more 
pronounced  in  those  animals  which  received  three  and  four  doses  than  in 
those  which  received  five  and  six  doses  of  hytakerol.  This  quantitative 
difference  was  especially  pronounced  in  respect  to  the  coronaries  and  the 
great  heart  vessels.  These  findings  differ  markedly  from  those  previously 
reported  for  Plasmodium  praecox  in  canaries.  An  intercurrent  Bartonella 
muris  infection  may  have  a  modifying  influence  on  metastatic  calcification 
during  Plasmodium  berqhei  malaria. 

The  mouse-passed  KBG  173  strain  of  P.  berqhei  produces  in  white 
rats  a  marked  paralysis  (most  commonly  of  the  hind  legs)  9  to  11  days 
following  intraperitoneal  inoculation  of  parasitized  blood.   In  the  termi- 
nal stages  continuous  twitching  of  the  extremities  with  labored  breathing, 
convulsions,  and  coma  occur.  Malaria  is  always  present  in  the  paralyzed 
animals  but  the  parasite  count  is  lov;  (7  to  10  percent).  Pathological 
study  revealed  punctate  hemorrhagic  areas  in  the  white  matter  of  the 
spinal  cord  (never  in  the  gray)  and  of  the  brain  in  the  more  severe  cases. 
Some  demyelination  of  the  nerve  fibers  also  occurs.  The  degree  of  hemor- 
rhage, i.e.,  involving  the  dorsal  and  ventral  areas  of  the  cord  as  well  as 
the  various  levels  is  related  to  the  severity  of  the  paralytic  condition. 
No  specific  agent  has  been  uncovered  so  far. 

Significance  to  the  Program  of  the  Institute: 

Basic  cellular  studies  in  parasitic  diseases  are  a  necessity  in 
trying  to  understand  the  interaction  between  parasite  and  host  and  may 
lead  to  the  identification  of  specific  parasite  substances  involved  in 
pathogenesis.   Histochemical  studies  provide  means  for  localizing  the 
sites  of  pathogenesis  within  tissues  and  furnish  clues  as  to  the  physio- 
logical mechanisms  that  are  altered. 

Proposed  Course  of  the  Project: 

The  studies  on  metastatic  calcification  have  been  completed  and  the 
manuscript  has  been  submitted  for  publication.  Further  studies  on  calcifi- 
cation are  planned  using  a  strain  of  avian  malaria.   An  attempt  will  be 
made  to  define  the  properties  of  the  paralyzing  strain  of  Plasmodium 
berqhei .   This  will  depend  on  the  ability  to  identify  or  to  rule  out  a 
concomitant  infection.   Study  of  techniques  involved  in  the  histochemical 
demonstration  of  enzymes  will  be  prosecuted  as  a  preliminary  to  the  study 
of  enzyme  distribution  in  the  liver  during  various  parasitic  infections. 


Part  B  included    Yes 
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Part  B:   Honors,  Awards,  and  Pubiicatioas. 

Publications  other  than  abstracts  from  this  project; 

von  Brand,  Theodor  and  Mercado,  Teresa  I.:   Histochemical  glycogen  studies  on 
Fasciola  hepatica.   J.  Parasitol.,  47:  459-463,  (1961) 

Awards :   None 

Honors :   None 
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Project  Title:   Biochemical  mechanisms  of  energy  metabolism  in  normal 
and  parasitized  animals. 

Principal  Investigator:  Dr.  Eugene  C.  Weinbach 

Other  Investigators:   None 

Cooperating  Lnits:  Department  of  Physiological  Chemistry,  Wenner-Gren 
Institut,   Stockholm,  Sweden 

Man  Years  (calendar  year,  1961)  .. 

Total:  2 
Professional:  1 
Other:        1  ": 

Project  Description: 

Objectives: 

The  general  objective  is  to  conduct  fundamental  studies  on  the 
mechanism  of  energy  metabolism  in  normal  and  parasitized  animals.  The 
specific  objective  has  been  to  obtain  information  concerning  the  mecha- 
nism of  phosphorylation  occurring  in  the  flavoprotein  region  of  the 
respiratory  chain. 

Methods  Employed: 

Mammalian  tissues  are  fractionated  by  mechanical  disruption  of  the 
cells  in  suitable  media  and  the  subcellular  elements  (nuclei,  mitochondria, 
microsomes,  soluble  fraction)  are  isolated  by  differential  ceatrifugation. 
Mitochondria  are  fragmented  further  by  various  chemical  and  mechanical 
means  to  obtain  structures  bearing  the  electron  transport  system.  These 
cellular  and  subcellular  fractions  are  employed  as  biological  catalysts 
to  study  electron  transport,  oxidative  phosphorylation,  and  related  exer- 
gonic  reactions.   Intramitochondrial  substrates,  nucleotides,  and  inhibi- 
tors of  metabolism  are  determined  by  suitable  enzymatic,  chemical,  radio- 
chemical, and  spectrophotometric  techniques.  Manometric  and  polarographic 
procedures  are  used  to  measure  oxidation  rates.   Radioisotope  and  chromato- 
graphic techniques  are  used  to  investigate  subtle  metabolic  changes  not 
amenable  to  conventional  chemical  analyses. 
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Major  Findings: 

Intact  rat  liver  mitochondria  incubated  under  aerobic  conditions 
in  the  absence  of  a  phosphate  acceptor  catalyze  a  reduction  of  aceto- 
acetate  to^  -hydroxybutyrate,  coupled  to  the  oxidation  of  succinate  to 
fumarate.  The  reaction,  which  provides  conclusive  evidence  for  a  sub- 
stantial transfer  of  hydroyen  from  succinate  to  mitochondrial  DPN,  was 
found  to  be  highly  sensitive  to  aiuytal,  dinitrophenol,  antimycin  A,  cya- 
nide, and  in  general,  to  conditions  which  suppress  the  formation  or  mainte- 
nance of  high  energy  intermediates.   Respiration  with  succinate  as  sub- 
strate in  the  absence  of  phosphate  is  stimulated  by  acetoacetate;  the 
stimulation  corresponds  to  /^  ^;atom  of  oxygen  per  jjjiiole  acetoacetate 
reduced.   From  these  and  related  findings  it  is  concluded  that  the  reduc- 
tion of  acetoacetate  by  succinate  in  tightly  coupled  liver  mitochondria 
involves  a  reversal  of  the  DPN-f lavin-linked  oxidative  phosphorylation; 
the  energy  required  by  this  process  is  equivalent  to  one  high-energy 
bond  per  molecule  acetoacetate  reduced.  This  energy  can  be  supplied  by 
one  or  both  of  the  two  terminal  respiratory  chain  phosphorylations  without 
the  intermediary  of  extramitochondrial  ATP,  and  the  succinate-linked 
reduction  of  mitochondrial  DPN  does  not  involve  the  antimycin  A~sensitive 
site  of  the  respiratory  chain. 

By  using  DPN-depleted  rat  liver  mitochondria  to  preclude  formation 
of  oxaloacetate  from  endogenous  substrates,  it  was  found  that  the  prepara- 
tions oxidize  succinate  at  a  high  rate  and  that  the  addition  of  oxaloace- 
tate (OAA)  powerfully  inhibits  the  oxidation.  The  OAA  inhibition  is  not 
relieved  by  agents  or  treatments  which  remove  the  OAA  (as  would  be  expected 
if  the  inhibition  were  simply  of  the  classical  competitive  type),  but  can 
be  overcome  by  added  ATP.   Mitochondria  impaired  in  their  capacity  to  oxi- 
dize succinate  by  exposure  to  OAA  (which  is  then  removed)  gradually  recover 
their  ability  for  succinate  oxidation.  Since  the  recovery  phenomenon  is 
sensitive  to  arsenate  and  arsenite  and. occurs  in  the  absence  of  added  sub- 
strate it  is  likely  that  it  is  due  to  a  resynthesis  of  high  energy  inter- 
mediates from  the  oxidation  of  endogenous  substrate  still  retained  by 
these  mitochondria. 

These  findings  support  the  concepts  previously  advanced  that  there 
are  two  types  of  OAA  inhibition  of  mitochondrial  succinoxidase  and  that 
there  is  a  compartmentation  of  substrate-level  phosphorylation  within  the 
mitochondrion. 

Significance  to  the  Program  of  the  Institute: 

This  investigation,  because  of  its  fundamental  nature  in  elucidating 
one  of  the  vital  processes  in  all  living  cells,  has  obvious  significance  to 
biochemistry  in  general  and  provides  a  background  for  an  understanding  of 
the  subtle  biochemical  changes  in  energy  metabolism  associated  with  para- 
sitism.  In  addition,  it  provides  a  solid  foundation  for  future  studies  of 
the  complex  bioenergetic  mechanisms  occurring  in  parasite  forms. 


Serial  No.  NIAID-123-C 


Proposed  Course  of  the  Project: 


An  intensive  effort  will  be  made  to  complete  the  investigation  of 
the  mechanism  of  succinate  oxidation  and  its  activation  by  ATP  in  mam- 
malian mitochondria-   Specifically,  it  is  intended  to  critically  examine 
the  fate  of  oxaloacetate,  which  inhibits  this  reaction,  by  the  use  of  the 
hitherto  unobtainable  isotopically  labelled  compound.   Further  studies  of 
the  recovery  phenomenon  will  be  conducted  in  an  attempt  to  assess  the  role 
of  endogenous  substrates  in  supplying  high  energy  intermediates.   Collabor- 
ation with  the  University  of  Uppsala  will  be  implemented  to  study  the 
effect  of  oxaloacetate  on  the  nucleotide  metabolism  of  mitochondria. 

It  is  anticipated  that  this  portion  of  the  work  involving  mam- 
malian mitochondria  will  be  terminated  during  the  next  year  and  studies 
of  the  electron  transport  system  and  associated  phosphorylations  in  para- 
sites and/or  parasitized  animals  will  be  initiated. 


Part  B  included    Yes 
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Project  Title:   Biology  of  trypanosomes. 

Principal  Investigator:   Eleanor  J.  Tobie 

Other  Investigators:  None 

Cooperating  Units:   Applied  Immunology  Section,  Laboratory  of  Iminiinology, 
NIAID-148 

Man  Years  (calendar  year  1961): 
Total:       1  3/4 
Professional:   3/4 
Other:       1 

Project  Description: 

Objectives: 

To  clarify  the  life  cycle  of  Trypanosoma  rangeli  in  relation  to 
its  vertebrate  and  invertebrate  hosts:  to  determine  factors  which  affect 
the  ability  of  the  invertebrate  host  to  transmit  T.  rangeli . 

Methods  Employed: 

Young  nursling  rats  and  Rhodnius  prolixus  are  used  as  hosts.  A 


colony  of  R.  prolixus  is  maintained.   One  strain  of  T.  rangeli  is  main- 
tained in  R.  prolixus  and  several  _i_n  vitro.  R.  prolixus  are  infected  by 
fe.,'ding  on  infected  rats  which  were  infected  by  the  bite  of  those  capable 
of  transmitting  the  infection  or  by  inoculation  of  T.  rangeli  into  the 
hemocoele.  Observations  are  made  on  each  insect  as  to  sex,  age  when  fed, 
stage  in  which  infection  develops,  results  of  several  infective  feeds, 
duration  of  infection,  etc.   Culture  material  is  grown  and  harvested  for 
immunizing  of  rabbits.   Fresh  frozen  sections  are  made'  of  infected  R. 
prol ixus  and  stained  with  conventional  stains,  and  the  fluorescent  anti- 
body technic  applied  by  both  the  indirect  and  direct  methods. 

Major  Findings: 

Almost  twice  as  many  male  Rhodnius  prol ixus  develop  salivary  gland 
infections  and  are  capable  of  transmitting  the  infection  than  do  females 
when  infective  feeds  are  begun  in  the  first  instar  stage.  Multiple 
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infective  feeds  appear  to  produce  more  infections  and  show  that  infection 
can  develop  in  any  stage.   Infections  persist  throughout  the  life  of  the 
insect  so  that  those  which  transmit  it  as  nymphs  also  do  so  as  adults. 

Significance  of  the  Program  to  the  Institute: 

These  studies  are  providing  information  concerning  the  relation 
between  a  trypanosome  and  its  invertebrate  host  which  may  well  be  appli- 
cable in  cases  of  mixed  trypanosome  infections  (e.g.  T.  cruzi  and  T. 
rangeli)  because  they  shed  light  on  the  pitfalls  possible  in  diagnosing 
such  mixed  infections.  They  are  of  epidemiological  significance  in  rela- 
tion to  the  finding  of  infected  triatomids  in  the  field.  They  also  may 
well  contribute  to  the  elucidation  of  the  question  whether  T.  rangeli 
strains  are  really  only  strains  of  one  and  the  same  species  or  whether  a 
number  of  closely  related  species  occur  in  nature. 

Proposed  Course  of  the  Project: 

As  a  means  of  clarifying  the  life  cycle  of  T.  rangeli  in  the 
invertebrate  hosi  fluorescent  antibody  studies  will  be  continued.  Obser- 
vations will  also  be  continued  on  the  factors  affecting  the  ability  of 
the  invertebrate  host  R.  prolixus,  to  transmit  T.  rangeli  and  one  or  two 
other  triatome  species  will  be  tried  as  invertebrate  hosts. 


Part  B  included    Yes 
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Part  B:   Honors,  Awards,  and  Publications. 

Publications  other  than  abstracts  from  this  project: 

Tobie,  Eleanor  J.:   Experimental  transmission  and  biological  comparison  of 
strains  of  Trypanosoma  rangeli.   Exp.  Parasitol.,  2(1):  1-9  (1961). 

Awards:   None 

Honors:   None 
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Project  Title:   Effect  of  radiation  on  the  snail  hosts  of  Schistosoma 
mansoni  and  on  schistosome  cercariae. 


Principal  Investigator: 


Alina  Szumlewicz  (Visiting  Scientist  from  In- 
stituto  Nacional  de  Endemias  Rurais,  i\ucieo 
Central  de  Pesquisas,  do  Di\ERu,  Rio  de  Janeiro, 
Brazil) 


Other  Investigators:   Elmer  G.  Berry 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 
Total:  11/2 

Professional:    1  1/4 
Other:  1/4 

Project  Description: 

Obj  ectives: 

To  determine  the  radiosensitivity  of  all  snail  stages.  To  follow 
the  biology  of  survivors  of  large  doses  of  radiation.  To  determine  the 
radiosensitivity  of  schistosome  larvae  as  they  develop  in  the  snails. 

Methods  Employed: 

Eggs  of  snails  in  all  stages  of  embryonic  development  are  exposed 
to  radiation  by  an  electron  beam  or  by  X-rays.   The  lethal  dose  for  eggs 
is  readily  determined  by  inspection.   Snails  of  various  ages  from  hatching 
to  maturity  are  also  irradiated.   For  these  both  the  lethal  and  steril- 
izing dose  are  determined.   Survivors  of  irradiation  are  being  observed 
for  quantitative  and  qualitative  reproductive  capacity  and  for  morpho- 
logic changes  that  can  be  attributed  to  irradiation. 

Major  Findings : 

Fresh  eggs  can  survive  up  to  4,000  roentgens.   Somewhat  older  eggs 
will  stand  up  to  5,000  or  10,000  roentgens.   Just  before  hatching  the 
eggs  will  tolerate  up  to  25,000  roentgens  but  their  developmenl  is  re- 
tarded. ,_  ., 

J ;_; 
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Snails  2  to  11  days  after  hatching  will  withstand  relatively  high 
doses  of  radiation  and  resultant  deaths  are  spread  over  a  period  of  two 
weeks  following  irradiation. 

The  viability  of  free  swimming  cercariae  of  S.  mansoni  is  affected 
by  radiation  doses  of  over  10,000  roentgens.   From  90  to  100  percent  of 
the  cercariae  exposed  to  that  amount  died  in  24  hours. 

Significance  to  the  P rograin  of  the  Institute : 

The  project  relates  to  the  interest  of  the  Laboratory  in  the  con- 
trol of  schistosomiasis.   It  is  conceivable  that  radioactive  wastes  may 
be  used  with  safety  in  endemic  areas  as  an  aid  in  the  control  of  the 
snail  intermediate  hosts.  The  information  being  sought  will  assist  in 
the  determination  of  whether  this  approach  deserves  further  attention. 

Proposed  Course  of  the  Project: 

It  is  anticipated  that  this  project  will  terminate  in  June  l%2o 


Part  B  included     No 
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Project  Title:  Pathology  of  acute  and  chronic  Schistosoma  mansoni  infec- 
tion in  the  mouse,  hamster,  and  multimammate  rat  (Mastomys) , 

Principal  Investigator;   Allen  W,  Cheever 

Other  Investigators:   l\one 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961); 
Total:  2/3 

Professional:    1/3 
Other:        .1/3 

Project  Description: 

Objectives: 

The  determination  of  the  relation  of  hepatic  vascular  lesions  of 
Schistosoma  mansoni  infection  to  host  reactivity  and  to  normal  vascular 
structure.   Determination  of  the  interrelation  of  hepatic  vascular  le- 
sions, host  reactivity,  portal  vein  pressure  and  hepatic  blood  flow  in 
Schistosoma  mansoni  infections. 

Methods  Bnployed : 

Mice,  hamsters,  and  Mastomys  are  infected  with  5.  mansoni  and  sac- 
rificed at  suitable  intervals  for  determination  of  the  following  parame- 
ters;  Portal  pressure,  worm  burden  and  hepatic  egg  count,  liver  and  spleen 
size,  evidence  of  porto-systemic  anastomoses,  morphologic  study  of  hepatic 
vasculature  in  serial  sections  of  India  ink-injected  livers,  and  histology 
of  the  liver,  spleen,  kidney,  intestine  and  lungs. 

Major  Findings: 

Mice  infected  with  S.  mansoni  show  vascular  lesions  bearing  some 
resemblance  to  those  in  human  schistosomal  liver  disease.   Unisexual  in- 
fections produce  no  such  changes. 
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Hamsters  show  much  less  reaction  to  S,  mansoni  ova  than  do  mice 
and  Mastomys.   Hamsters  also  fail  to  develop  the  strikisig  vascular  liver 
lesions  seen  in  mice  and  show  only  slight  elevation  of  portal  pressure, 
although  many  more  eggs  per  gram  of  liver  are  present,   i\o  significant 
porto-systemic  collaterals  have  been  demonstrated  in  hamsters,  though 
these  are  regularly  present  in  mice.   Data  on  infections  in  Mastomys  are 
incomplete. 

Significance  to  the  Program  of  the  Institute; 

Our  understanding  of  the  pathogenesis  of  human  schistosomiasis  is 
fragmentary  and  explanations  of  liver  pathology  are  speculative.   Although 
numerous  well  documented  histopathologic  studies  are  available,  none  re- 
lates this  pathology  to  the  pathophysiologic  picture  only  recently  de- 
scribed in  experimental  animals.   Experimental  pathologic  studies  also 
show  little  relation  to  the  disease  in  huraans  aside  from  the  production 
of  granulomata.   The  results  presently  available  suggest  that  the  larger 
granulomata  present  in  the  mouse  and  Mastomys  may  be  responsible  for  dif- 
ferences in  the  vascular  pathology  and  pathologic  physiology  observed. 
It  is  hoped  that  more  chronic  infections  will  reveal  further  differences 
of  interest. 

Proposed  Course  of  the  Project ; 

Continued  study  of  chronic  infections  in  the  above  species  and  of 
acute  infections  in  Mastomys.   Investigations  under  way  in  mice  include 
the  relation  of  the  development  of  portal  hypertension  to  hepatic  blood 
flow  and  the  development  of  collateral  circulation,  bromosulphthalein 
retention,  morphologic  changes,  worm  burden  and  egg  count.   If  this  study 
provides  results  of  interest  similar  studies  with  Mastomys  and  hamsters 
are  to  be  correlated  with  thero. 


Part  B  included     Yes 
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Part  B:   Honors,  Awards  and  Publications 

I'ublications  other  than  abstracts  from  this  project; 

Cheever,  Allen  iV,  ;  Hepatic  vascular  pathology  in  mice  infected  with  Schistosoma 
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Part  A. 


Project  Title:  Effect  of  gelatin  on  the  rate  of  clearance  of  colloids 
from  the  blood. 

Principal  Investigator:   Dr.  Allen  W.  Cheever 

Other  Investigators:  None 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961) 
Total:         1/3 
Professional:    1/3 
Other:         0     . 

Project  Description: 

Objectives : 

To  determine  the  mechanism  by  which  some  gelatin  preparations 
affect  the  clearance  of  colloids  from  the  blood. 

Methods  Employed: 

Carbon  clearance:   Mice  are  injected  with  a  colloidal  suspension  of 
carbon  and  the  rate  of  disappearance  determined  by  estimating  photometri- 
cally the  carbon  concentration  in  serial  blood  samples. 

Colloidal  gold  clearance:  The  technique  is  similar  to  that  employee 
fur  carbon  except  that  radioactive  gold  colloid  is  used  and  concentrations 
are  determined  by  counting  radioactivity. 

Clearance  of  denatured  human  serum  albumin:  The  albumin  is  dena- 
tured by  heat,  labelled  with  radioactive  iodine  (I^Sl)  and  clearance 
determined  as  for  radio-gold. 

Gelatin  effect:   Various  gelatin  preparations  are  either  incorpor- 
ated into  the  colloidal  suspension  or  injected  into  the  mice  separately 
to  determine  their  effect  on  carbon  clearance. 


Serial  No.  NIAID-125-A 
1.  Parasitic  Diseases 
2«  Clinical  Parasitology 
3.  Bethesda,  Md. 

PHS»NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  A. 

Project  Title:  Studies  on  toxoplasmosis., 

Principal  Investigator:  Leon  Jacobs 

Other  Investigators:  Milford  N,  Lunde^  Marjorie  L.  Melton, 
Anastasia  M.  Stanley 

Cooperating  Units:   Ophthalmology  Branchy  NIl^DB 

Man  Years  (calendar  year  1961) 
Total:  3^ 

Professional:        1  3/4 
Other:  1  3/4 

Project  Description: 

Objectives: 

The  accumulation  of  data  on  the  occurrence  of  toxoplasmosis  in 
man  and  animals,  to  gain  an  appreciation  of  its  epidemiology;  study  of 
the  biology  of  the  proliferative  parasite  and  the  cyst  to  evaluate 
their  importance  in  epidemiology  and  in  chronic  disease;  investigation 
of  factors  in  the  host  or  parasite  responsible  for  changes  in  virulence 
and  for  continued  activity  of  Toxoplasma  in  the  chronic  infection; 
elucidation  of  the  mechanism  of  cyst-formation;  critical  study  of  toxo- 
plasmicidal  agents  against  proliferative  parasites  and  cysts;  evalu- 
ation of  factors  responsible  for  pathogenesis  of  ocular  toxoplasmosis. 

Methods  Employed: 

Standard  procedures  of  animal  inoculation  plus  special  techniques 
for  injections  into  the  eye.  A  microisolation  apparatus  is  used  for 
handling  cysts.  A  digestion  technique  has  been  developed  for  processing 
relatively  large  amounts  of  tissue  for  isolatimj  Toxo£lasma«  Tissue 
cultures  are  used  for  morphological  and  chemotherapeutic  studies,  and 
for  attempts  at  growing  cysts  in  vitro.  ■  ._ 

Major  Findings:  . 

Toxoplasma  gondii  has  been  found  in  a  number  of  pools  of  oviducts 
and/or  .ovaries  from  healthy  hens  processed  in  a  Baltimore  plant.  These 
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birds  originated  in  poultry  farms  situated  along  the  eastern  seaboarde 
The  organism  is  present  in  its  cyst  form;  a  digestion  technique  was  used 
to  concentrate  the  organisms  in  the  tissues  and  proliferative  parasites 
would  have  been  destroyed  by  the  treatment.  Hence^  Toxoplasma  may  be 
present  in  hens'  eggs  and  a  study  of  shelled  eggs  as  well  as  tissues  of 
hens  is  now  under  way  to  reveal  this  possible  source  of  human  infection. 

In  addition  to  residual  infection  in  muscle  and  brain^  sheep 
frequently  have  Toxoplasma  cysts  in  the  lung  in  the  chronic  infection, 

A  relative  resistance  to  congenital  transmission  of  toxoplasmosis 
was  revealed  in  sheep  with  naturally  or  artifically  induced  immunity  when 
the  ewes  were  challenged  during  mid-pregnancy  with  Toxoplasma  cysts 
orally  or  subcutaneous lyj  or  with  moderate  inocula  of  proliferative 
forms  (1  X  10^  or  10  )  administered  intravenously  or  subcutaneously.  The 
latter  is  in  contrast  to  the  lack  of  protection  against  high  challenge 
doses  (1  X  10^)  of  proliferative  forms. 

A  parasitological  survey  of  40  beef  diaphragms  collected  at  an 
abattoir  in  New  Zealand  failed  to  reveal  any  cases  of  Toxoplasma 
infection  in  cattle.  This  is  of  considerable  interest^  since  sheep  and 
cattle  are  frequently  grazed  on  the  same  paddocks  in  New  Zealand. 

Electron  microscopy  has  revealed  that  Toxoplasma  gondii  reproduces 
by  at  least  two  methods:   schizogony,  in  which  a  number  of  filial  organ- 
isms appear  to  be  formed  within  a  parent  cell,  with  the  production  of 
tiny  rosettes;  and  endodyogeny,  in  which  two  organisms  are  formed  within 
a  parent.  The  latter  process  can  be  considered  a  special  form  of  schiz- 
ogony involving  the  generation  of  only  two  merozoites.  A  third  process, 
tentatively  interpreted  as  longitudinal  division,  may  be  present;  or  the 
structures  seen  may  represent  a  sexual  fusion.  These  morphological 
observations  lend  support  to  the  concept  that  Toxoplasma  belongs  among 
the  Sporozoa  of  the  Protozoa,  probably  in  a  new  sub-class  along  with 
organisms  such  as  Besnoitia  and  Sarcocystis. 

Under  the  electron  microscope,  the  formation  and  character  of  the 
cyst  wall  of  Toxoplasma  has  been  studied.  The  wall  apparently  arises 
from  the  combined  activities  of  the  parasite  and  the  host  cell.  The 
encysted  organisms  contribute  to  the  cyst  wall  material  by  means  of  vesicles 
in  their  cell  membranes,   Inter-organismal  strands  of  membrane  material 
are  also  formed;  these  connect  with  the  wall.   Inter-organismal  proto- 
plasmic connections  also  are  seen. 

The  injection  of  antigen  into  mice  with  old  chronic  Toxoplasma 
infections  elicits  occasional  parasitemias  to  a  slightly  greater  extent 
than  is  found  in  controls. 


Serial  No.  NIAID-125-A 


Long-term  treatment  with  pyrimethamine  and/or  sulfa  drugs  did  not 
reduce  the  infectivity  of  the  brains  of  mice  infected  one  month  earlier* 
Long-term  treatment  starting  one  or  two  weeks  after  infection  produced 
radical  cure.  Similar  treatment  starting  at  three  weeks  after  infection 
produced  some  diminution  in  residual  brain  infection. 

Significance  to  the  Program  of  the  Institute: 

Knowledge  of  the  occurrence  of  toxoplasmosis  in  domestic  and  wild 
animals  is  necessary  for  understanding  the  epidemiology  of  the  human 
infection.  Already^  our  findings  of  Toxoplasma  in  the  flesh  of  meat 
animals  and  in  chickens  indicate  that  the  broad  geographic  serological 
surveys  of  human  beings  that  have  been  performed  in  the  past  are  not 
adequate;  we  need  additional  information  from  intensive  studies  of  local 
populations^  organized  to  provide  data  on  socio-economic  status^  customs 
and  habits  of  people^  etc.  Continued  work  is  necessary  to  explain  the 
mechanisms  of  transmission  to  herbivores  and  to  vegetarian  human  beings 
such  as  HinduSj  who  do  not  even  eat  eggs. 

Furthermore^  it  is  necessary  to  relate  ail  factors  of  the  epidemi- 
ological picture  to  the  kinds  of  human  disease  seen  with  Toxoplasma 
infection.  For  instance^  there  are  reports  from  Germany  and  central 
Europe  relating  Toxoplasma  to  habitual  abortion  in  human  beings,  a 
phenomenon  which  has  not  been  seen  here.  If^  because  of  the  widespread 
German  custom  of  eating  raw  meat^  women  can  be  repeatedly  exposed^  it  is 
conceivable  that  breakdowns  in  their  immunity^  allowing  repeated  con- 
genital transmission^  may  occur.  Especially  in  the  light  of  our  New 
Zealand  studies  on  sheep^  we  are  aware  of  the  possibility  that  massive 
challenges  may  result  in  congenital  transmission  in  immune  animals^ 

Basic  study  of  the  chronic  infection  in  animals  is  important  for 
obtaining  an  understanding  of  clinical  observations  on  human  disecse. 
There  is  suspicion  that  chronic  Toxoplasma  infection  may  be  important  in 
systemic  as  well  as  in  ocular  disease^  but  we  have  little  basis  for  this 
at  present.   Continued  study  of  factors  influencing  cyst-rupture  and 
parasitemia  in  chronically  infected  animals  may  furnish  clues  as  to  patho- 
genetic mechanisms  in  the  chronic  human  infection.  The  effect  of  drugs 
oncysts  in  the  chronic  infection  has  corollary  importance. 

Additional  information  on  the  morphology  of  Toxoplasma  and  on  the 
mechanism  of  cyst-production  has  basic  importance  in  assigning  Toxoplasma 
to  a  proper  position  in  the  systematic  classification  of  parasitic 
protozoa.  Knowledge  of  the  cyst  is  also  requisite  for  understanding 
chronic  infection. 
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Proposed  Course  of  the  Proiect; 


Attention  will  be  paid  to:  The  epidemiology  of  toxoplasmosis  in 
domestic  animals^  both  herbivorous  and  omnivorous;  more  detailed  epidemi' 
ological  studies  of  human  population  groups,  if  possible;  the  circum- 
stances of  cyst~formation  and  cyst-rupture  in  chronic  infections;  the 
relation  of  cysts  and  dormant  parasites  to  chronic  disease;  the  culti- 
vation of  cysts  in  tissue  culture;  the  mechanism  of  proliferation  of 
Toxoplasma  in  cells  in  tissue  culture;  the  effects  of  various  drugs  on 
cysts  and  on  activity  of  the  parasite  during  chronicity;  the  effect  of 
irradiation  on  Toxoplasma  from  the  standpoint  of  sterilizing  meat  and 
producing  forms  which  are  incapable  of  cyst-production,  the  latter  for 
immunizing  purposes;  the  relation  of  immunity  to  the  spread  of  challenge 
infections. 
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Part  B:  Honors,  Awards,  and  PublicationSo 

Publications  other  than  abstracts  from  this  project: 

JacobSj  Leon:  Experimental  studies  relating  to  ocular  infection  in 
toxoplasmosis,  Documenta  Ophthalmologica  _14:   330-338  (1960) 

Jacobs,  Leon:  Biological,  clinical  and  epidemiological  aspects  of  toxo- 
plasmosis. Bull,  Post-Grad,  Coram.  Med,  U,  Sydney  (Australia)  _17:   2-15  (1961) 

Remington,  J.  S,  ;  Jacobs,  L.  and  Melton,  f.l,  L. :  Congenital  transmission  of 
toxoplasmosis  from  mother  animals  with  acute  and  chronic  infections. 
J,  Inf,  Dis,  108:   163-173  (1961) 

Remington,  J,  S.  ;  Melton,  M,  L,  and  Jacobs^,  L»  :  Chronic  Toxoplasma  infection 
in  the  uterus,  J.  Lab,  Clin,  Med.  56:  879-083  (1960) 

Jacobs,  Leon:  Toxoplasmosis,  N,  Z,  Med,  J,  (in  press), 

Jacobs,  Leon:  Toxoplasmosis  in  man  and  animals.  N,  Z.  Vet,  J,  (in  press)* 

Jacobs,  Leon:   Ocular  toxoplasmosis,   J,  Ophth,  Soc,  Austral,  (in  press). 

Remington,  J.  S. ;  Melton,  M,  L^  and  Jacobs,  L,  :   Induced  and  spontaneous 
recurrent  parasitemia  in  chronic  infections  with  avirulent  strains  of 
Toxoplasma  gondii.   J.  Immunol,  8X:   578-581   (1961) 

Gavin,  M.  A,;  Wanko,  T,  and  Jacobs,  L. :  Electron  microscope  studies  of 
reproducing  and  interkinetic  Toxoplasma.   J,  ProtOEOol,  (in  press), 

Wanko,  T, ;  Jacobs,  L,  and  Gavin,  M,  A.  :  Electron  microscope  study  of 
Toxoplasma  cysts  in  mouse  brain.   J.  Protozool.   (in  press). 
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Part  A. 

Project  Title:  Serology  of  toxoplasmosis. 

Principal  Investigator:   Miiford  N,  Lunde 

Other  Investigators:  Leon  Jacobs,  Anastasia  M.  Stanley 

Cooperating  Units:  None  ' 

P/lan  Years  (calendar  year  1961)  ' 

Total:  2 

Professional:        1  3/4 
Other:  H 

Project  Description: 

Objectives: 

The  determination  of  the  usefulness  of  inwiuno logical  tests  in 
diagnosis  of  toxoplasmosis  in  man  and  animals;  the  fractionation  of 
Toxoplasma  antigens  and  their  identification  with  antibodies  revealed 
by  various  tests. 

Methods  Employed: 

The  dye,  complement  fixation,  and  hemagglutination  tests  are  used 
for  serological  studies.  Sonication,  chromatographic,  biochemical, 
electrophoretic  methods,  and  agar-gel  techniques  are  used  for  fraction- 
ating  and  identifying  antigens  and  antibodies^  Rabbits  inoculated  with 
various  fractions  are  used  as  sources  of  serum. 

Comparative  tests  are  run,  with  various  procedures^  on  the  sera 
of  man  and  experimentally  infected  or  naturally  infected  animals  to 
obtain  information  on  the  relative  usefulness  of  the  various  means  of 
diagnosis. 

Ma  lor  Findings: 

Sonication  at  9kC  for  15  minutes  yields  about  five  times  as  much 
hemagglutinating  antigen  as  lysing  in  distilled  water.  The  antigen 
resulting  from  sonication  is  also  useful  in  the  complement  fixation  test. 
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Fractionation  of  HA  antigen  on  a  hydroxy!  apatite  column  yields  an 
initial  fraction  that  induces  hemagglutination  antibodies  but  not  dye 
test  antibodies  when  injected  into  rabbitSo  This  fraction  has  spectrO'=- 
photometric  activity  indicating  a  high  proportion  of  nucleoprotein, 
presumably  from  the  cytoplasm  of  Toxoplasma^  If  this  is  true^  then  we 
can  conclude  that  antibodies  are  stimulated  by  HA  antigen  related  to 
intracellular  nucieoproteins  while  dye  test  antibodies  are  not,,  but 
possibly  are  from  parasite  wall  antigens.  However^,  attempts  to  get  a 
"clean"  cell  wall  preparation  to  reveal  dye  test  antibody  production  in 
the  absence  of  HA  antibody  have  thus  far  been  only  partially  successfMl« 
Ribonuclease-digested  cell  wall  fractions  have  stimulated  both  dye  and 
HA  antibodies  in  rabbitSj  with  a  delay  in  the  appearance  of  the  latter. 
Fractionation  of  HA  antigen  by  chemical  means  yields  four  components^ 
all  of  which  are  antigenic  but  v;hich  are  as  unstable  as  crude  antigen  in 
the  HA  test.  These  fractions  are  separable  in  direct  and  indirect 
(inhibition)  HA  tests. 

Significance  to  the  Program  of  the  Institute; 

Analysis  of  Toxoplasma  antigens  improves  our  understanding  of  the 
course  of  the  infection  and  the  relative  importance  of  different  anti- 
bodies in  immunity  and  in  the  hypersensitivity  component  of  patho- 
genesis. It  is  of  great  importance  in  relation  to  the  chronic  ocular 
symptoms  and  possibly  to  chronic  systemic  manifestations  of  infection. 

Toxoplasmosis  is  attracting  more  and  more  attention  as  an 
infection  of  clinical  importance  in  both  man  and  animals.  The  need  for 
a  practical  serological  procedure  for  diagnosis  in  routine  laboratories 
may  be  met  by  the  hemagglutination  test  developed  in  this  Laboratoryj 
but  it  is  necessary  to  ascertain  its  value  in  all  stages  of  infection  in 
various  hosts. 

Proposed  Course  of  the  Proiect: 

Continued  work  will  be  done  on  the  fractionation  of  antigens^ 
using  sonication  and  possibly  the  Ribi  cell  fractionator  if  it  becomes 
available  as  well  as  the  chemical^  electrophoretic,,  and  chromatographic 
technigues.  The  relation  of  antibodies  to  particular  antigenic  com- 
ponents and  to  the  course  of  infection  will  receive  further  study. 
Antigens  derived  from  tissue  culture  preparations  will  be  compared  with 
those  from  other  sources.  An  evaluation  will  be  made  of  the  direct 
agglutination  technique^  using  parasites  separated  from  ceils  and 
preserved  in  various  ways.  Similar  preparations  of  Toxoplasma  will  be 
used  for  skin  test  antigens^  in  attempts  to  standardize  them.   Com- 
parison of  the  various  serological  tests  will  be  continued.  The  nature 
of  non-specific  heat-labile  antibodies  in  animals  will  be  investigated. 

Part  B  included    No 
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Project  Title;  Trichomoniasis 

Principal  Investigator;  Lucy  V.  Reardon 

Other  Investigators;  None 

Cooperating  Units;   None 

Man  Years  (calendar  year  1961); 
Total;         1/2      . 
Professional;   1/4 
Other;         1/4 

Project  Description: 

Objectives; 

Study  of  the  pathogenesis  of  Trichomonas  vaginalis;  evaluation  of 
the  usefulness  of  purported  trichomonicides. 

Methods  Employed; 

Pathogenesis  of  trichomonads  is  tested  in  mice  by  intraperitoneal 
injection  of  concentrated  organisms.   Axenic  cultures  of  T,  vaginalis 
furnish  the  inocula. 

Cultures  of  trichomonads  in  media  containing  graded  concentrations 
of  drugs,  inoculated  with  standardized  numbers  of  parasites,  are  used  to 
assay  trichomonicidal  activity  of  the  drugs. 

Major  Findings: 

Two  new  strains  of  Trichomonas  vagi  nalis  were  isolated  and  tested 
for  virulence  in  mice.   One  of  these  proved  to  be  highly  pathogenic.   The 
other,  which  represented  a  re-isolation  from  a  patient  from  whom  an  earlier 
strain  was  obtained,  varied  considerably  in  pathogenicity  from  test  to  test; 
this  result  is  consistent  with  previous  experience  with  the  other  strain 
from  the  same  patient, 

A  new  purportedly  trichomonicidal  drug,  metronidazole  ("Flagyl") 
recently  introduced  in  France,  has  been  found  to  be  completely  effective 
against  T.  vaginalis  in  vitro,  in  concentrations  as  low  as  0,01  mg/ml. 
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Project  Title:  Trichomoniasis 

Principal  Investigator;  Lucy  V.  Reardon 

Other  Investigators;   None 

Cooperating  Units;   None 

Man  Years  (calendar  year  1961); 
Total;         1/2 
Professional ;   1/4 
Other:         1/4 

Project  Description; 

Objectives: 

Study  of  the  pathogenesis  of  Trichomonas  vaginalis ;  evaluation  of 
the  usefulness  of  purported  trichomonicides. 

Methods  Employed; 

Pathogenesis  of  trichomonads  is  tested  in  mice  by  intraperitoneal 
injection  of  concentrated  organisms.   Axenic  cultures  of  T,  vaginalis 
furnish  the  inocula. 

Cultures  of  trichomonads  in  media  containing  graded  concentrations 
of  drugs,  inoculated  with  standardized  numbers  of  parasites,  are  used  to 
assay  trichomonicidal  activity  of  the  drugs. 

Major  Findings: 

Two  new  strains  of  Trichomonas  vaginalis  were  isolated  and  tested 
for  virulence  in  mice.   One  of  these  proved  to  be  highly  pathogenic.   The 
other,  which  represented  a  re-isolation  from  a  patient  from  whom  an  earlier 
strain  was  obtained,  varied  considerably  in  pathogenicity  from  test  to  test 
this  result  is  consistent  with  previous  experience  with  the  other  strain 
from  the  same  patient. 

A  new  purportedly  trichomonicidal  drug,  metronidazole  ("Flagyl") 
recently  introduced  in  France,  has  been  found  to  be  completely  effective 
against  T.  vaginalis  in  vitro,  in  concentrations  as  low  as  0.01  mg/ml. 
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In  lower  concentrations,  down  to  0.00)  rng/rnl  ,  it  a[)()eared  to  be  at  least 
inhibitory  to  the  parasites,  but  some  survival  of  organisms  occurred.   In 
comparison,  a  concentration  of  0.07  mg/ml  of  Aureomycin  was  necessary  for 
complete  inhibition  of  the  trichomonad. 

Significance  to  the  Program  of  _the_  Institute : 

Trichomoniasis  is  a  clinical  problem  of  considerable  importance  in 
the  practice  of  many  physicians.  Studies  on  the  pathogenicity  of  strains, 
chemotherapy,  etc.  are  important  to  its  control  and  management. 

Proposed  Course  of  Froject: 

The  principal  investigator  has  retired.   Various  parts  of  the  pro- 
ject are  being  prosecuted  by  other  workers  in  the  Laboratory.   (See  122-G) 
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Part  B:   Honors,  Awards  and  Publications 

Publications  other  than  abstracts  from  this  project; 

Reardon,  L.  V.,  Ashburn,  L.  L. ,  and  Jacobs,  L. :  Differences  in  strains  of 
Trichomonas  vaginalis  as  revealed  by  intraperitoneal  injections  into  mice, 
J.  Parasitol.  £[:  527-532.  (1961) 

Awards:   None 
Honors:   None 
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Part  A, 
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Project  Description; 

Objectives: 

To  reproduce  in  the  experimental  animal  the  various  clinical  syn- 
dromes seen  in  man  infected  with  Schistosoma  mansoni ,  and  then  to  deter- 
mine the  pathogenesis  and  pathophysiology  of  the  syndromes. 

Methods  Employed: 

General  techniques  include:   Infection  of  mice  with  varying  numbers 
of  cercariae  of  S.  mansoni ;  preparation  of  unisexual  cercariae  and  their 
use;  worm  perfusion  and  counts  and  organ  egg  counts.   Surgical  procedures 
are  used  to  measure  venous  pressures  in  both  the  portal  vein  and  the  in- 
ferior vena  cava  and  to  establish  portal  collateral  circulation  in  mice. 
Liver  biopsies,  portal  pressures  and  spleno-portograms  in  monkeys  infected 
with  S.  mansoni  are  also  performed. 

Major  Findings: 

From  a  study  of  infections  in  mice  in  which  treatment  was  instituted 
to  Mil  most  of  the  worms,  it  was  concluded  that  the  eggs  produced  in  bi- 
sexual infections  are  the  major  factor  in  the  development  of  hepato-splenic 
schistosomiasis  mansoni,  that  toxins  or  allergins  produced  by  the  worms  may 
be  a  contributing  factor,  and  that  dead  worms  and  malnutrition  are  probably 
only  of  ancillary  importance. 
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It  was  also  shown  thai  mice  harboring  as  few  as  one  pair  of  egg- 
producing  worms  can  develop  the  hepalo-splenic  disease  although  it  takes 
four  to  five  times  longer. 

Further  studies  revealed  that  treatment  instituted  after  hepato- 
splenic  schistosomiasis  is  fully  developed  results  in  the  rapid  reversion, 
towards  the  normal,  of  liver  aiid  spleen  size  and  portal  pressure.  The 
lesions  in  the  liver  produced  by  the  eggs  decrease  in  size  and  many  of 
them  appear  to  be  resorbed  completely  within  20-25  weeks  following  treat- 
ment. 

Mice  infected  with  both  sexes  of  schistosomes  were  subjected  to 
partial  portal  vein  ligation.   The  portal -systemic  collateral  circulation 
that  developed  led  to  the  passage  of  many  of  the  eggs  into  the  lungs  rather 
than  to  the  liver.   These  mice  developed  a  syndrome  somewhat  similar  to 
that  of  cor  pulmonale  occasionally  seen  in  humans  with  schistosomiasis. 
The  lung  weight  was  greatly  increased,  there  was  cardiac  dilatation  and 
the  peripheral  venous  pressure  was  increased  by  300%. 

Monkeys  infected  with  S.  mansoni  develop  acute  alterations  in  liver 
function  tests  just  at  about  the  time  that  oviposition  commences.  They 
also  develop  hematological  changes  including  an  eosinophilia.  Liver  biop- 
sies revealed  eosinophilic  granulomata  in  the  liver,  although  no  eggs  were 
seen.   The  liver  function  tests  reverted  to  normal  after  this  acute  phase 
of  the  disease  ended. 

Significance  to  the  Program  of  the  Institute: 

The  development  of  animal  models  for  the  various  syndromes  asso- 
ciated with  schistosomiasis  may  enable  us  to  determine  the  etiology  and 
pathophysiology  of  these  disease  states.   Our  studies  reveal  that  schisto- 
somiasis alone,  in  the  presence  of  good  nutrition,  can  cause  liver  disease. 
Furthermore,  schistosome  eggs  appear  to  be  the  major  factor  in  the  develop- 
ment of  this  syndrome.   Recently  strong  claims  have  been  advanced  that  dead 
worms  are  the  cause  of  the  liver  disease  of  schistosomiasis  and  that  treat- 
ment may  be  inimical.   Our  findings  seem  to  refute  this  concept. 

Proposed  Course  of  the  Project ; 

Clinical  studies  in  Brazil  on  hepatic  coma  and  hematology  in  cases 
of  schistosomiasis,  under  the  PL  480  program,  are  being  arranged.   This 
will  be  the  main  program  during  1962.   If  possible,  we  plan  to  continue 
animal  studies  on  the  effect  of  schistosomiasis  on  liver  blood  flow,  and 
cardiac  studies  in  mice  with  cor  pulmonale  (electrocardiograms  and  vector- 
cardiograms); to  attempt  to  set  up  animal  models  of  cerebral  schistoso- 
miasis; and  to  study  chronic  schistosomiasis  in  certain  monkey  species. 
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Obj  ectives: 

To  study  the  biochemical  pathway  of  ammonia  toxicity  and  the  possi- 
ble relation  between  ammonia  toxicity  and  hepatic  coma.   More  specifically, 
to  determine  whether  drugs  which  exacerbate  hepatic  coma  or  are  used  in 
its  treatment  effect  ammonia  toxicity;  to  test  whether  the  susceptibility 
of  animals  to  ammonia  toxicity  is  altered  by  different  types  of  liver  dis- 
ease. 

Methods  Employed: 

r\mmonia  toxicity  to  mice  is  established  by  determining  the  intra- 
venous LD50.   The  modification  of  the  LD50  by  drugs,  anti-metabolites  and 
liver  disease  is  then  determined.   Blood  and  brain  ammonia  concentrations, 
glutamine  concentrations,  and  blood  pH  are  also  studied. 

Major  Findings: 

Additional  data  were  obtained  on  the  effect  of  temperature  altera- 
tions on  ammonia  toxicity.   Hypothermia  was  protective;  hyperthermia 
enhanced  toxicity.   The  action  of  various  compounds  known  to  exacerbate 
hepatic  coma  or  currently  in  clinical  use  in  its  treatment  received  fur- 
ther study  relative  to  their  effects  on  ammonia  transport  and  toxicity 
and  on  ammonia  and  glutamine  concentrations  in  the  brains  of  mice.   These 
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studies,  together  with  the  failure  to  enhance  ammonia  toxicity  by  the 
induction  of  liver  damage  by  various  means,  suggest  that  ammonia  is  not 
the  sole  factor  in  hepatic  coma,  but  that  some  biochemical  defects  in 
brain  metabolism  may  be  involved  as  well. 

■Significance  to  the  Program  of  the  Institute ; 

Since  the  liver  is  one  of  the  principal  sites  of  pathology  in 
schistosomiasis,  and  since  it  is  necessary  to  evaluate  the  importance 
of  this  helminthiasis  relative  to  hepatic  coma  in  endemic  areas,  the 
basic  studies  on  ammonia  have  considerable  significance  in  regard  to 
the  human  disease. 

Proposed  Course  of  the  Project : 

Clinical  studies  in  Brazil  on  hepatic  coma  in  cases  of  schistoso- 
miasis, under  the  PL  480  program,  are  to  be  performed  with  special  ref- 
erence to  ammonia  metabolism.   These  studies  will  be  extensions  of  the 
experimental  work  reported  here. 
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Laboratory  of  Parasite  Chemotherapy,  NIAID 
Sunmiary  Statement  of  Research  Activities,  Calendar  Year  1961 

The  United  States  is  committed  as  an  active  participant  to  world-wide 
malaria  eradication.   Our  principal  contributions  to  the  effort  arise  from 
basic  and  clinical  studies  on  the  disease.   In  addition,  we  are  committed  to 
the  same  kind  of  investigations  involving  parasitic  infections  in  general, 
with  special  emphasis  on  schistosomiasis  and  intestinal  parasites.   Because  of 
the  zoonotic  character  of  simian  malaria,  as  demonstrated  here  in  1960,  and  a 
large  interest  by  the  senior  staff  in  overall  problems  of  malaria,  the  main 
research  effort  during  the  year  has  been  in  that  field.   To  that  end,  certain 
changes  in  personnel  assignments  have  been  made,  space  for  one  Section  was 
remodeled,  another  relocated,  and  a  new  unit  established. 

Due  to  the  mounting  administrative  load  on  the  Chief  and  frequent  re- 
quests for  consultive  advice  from  outside  agencies,  principally  WHO,  PAHO,  and 
ICA  (AID),  Dr.  Martin  D,  Young,  formerly  Head  of  the  Section  on  Epidemiology, 
was  named  Assistant  Chief  of  the  Laboratory  and  also  Head  of  the  Section  on 
Chemotherapy.   He  began  his  duties  in  Bethesda  on  April  3. 

Dr.  G.  M.  Jeffery,  on  assignment  from  the  Columbia  laboratory  for  study 
at  Yale  University,  1960-61  (M.P.H.,  June  1961),  was  named  Head  of  the  Section 
on  Epidemiology  and  assumed  charge  of  that  installation  in  June. 

Dr.  C.  G,  Dobrovolny,  while  on  a  short-term  assignment  to  Malaya,  was 
named  Head  of  the  Section  on  Cytology  in  Chamblee,  Georgia,  and  relieved 
Dr.  Eyles  on  June  1. 

Dr.  Don  E,  Eyles  was  placed  in  charge  of  a  new  installation,  the  Far 
East  Research  Unit  (FERU) ,  in  Kuala  Lumpur,  Malaya,  and  took  charge  there  on 
June  21. 

As  part  of  the  overall  program  for  remodeling  laboratory  space  in 
Bethesda,  the  Section  on  Chemotherapy  was  given  better  space  in  building  5, 
and  an  insectary  provided^ 

The  Memphis  laboratory  (Section  on  Cytology)  was  moved  to  Chamblee, 
Georgia,  and  work  began  there  on  April  1.   Shortly  after  the  move  was  completed, 
it  became  apparent  that  the  insectary  space  was  heavily  impregnated  with 
deldrin.   The  area  could  not  be  de -contaminated,  and  it  became  necessary,  there- 
fore, to  erect  an  insectary  building  which  became  available  on  November  15. 

Drs.  Eyles  and  Dobrovolny  had  worked  in  Malaya  on  short-term  assignments 
since  August  1960.   The  venture  had  proved  so  productive  it  was  decided  to 
establish  a  quasi-permanent  unit  there  under  the  Office  of  the  Chief.   Negotia- 
tions were  entered  into  with  the  U.S.  Medical  Research  Unit  in  Malaya,  through 
the  Director,  Walter  Reed  Army  Institute  of  Research,  and  the  Malayan  authori- 
ties with  the  result  that  FERU  was  established  with  permanent  quarters  at  the 
Institute  for  Medical  Research  in  Kuala  Lumpur.  The  Unit  is  committed  to  a 
program  embracing  all  aspects  of  the  simian-human  malaria  problem. 


MALARIA  -  HUMAN    Plasmodium  falciparum  from  Colombia,  South  America  was 

found  to  be  resistant  to  several  members  of  the  important 
4-aminoquinoline  group  of  drugs,  i.e.,  chloroquine,  amodiaquine,  and  hydroxy- 
chloroquine<.   Because  of  the  wide-spread  use  of  these  drugs,  such  resistance, 
if  prevalent,  could  be  of  major  significance.   Resistance  to  mepacrine  was 
present  also.   Resistance  has  now  been  shown,  by  certain  malaria  parasites, 
to  each  of  the  important  groups  of  synthetic  antimalarial  drugs  developed  in 
the  last  30  years. 

A  drug  (BW-377C54),  with  reported  activity  against  human  malaria  similar 
to  that  of  chloroquine,  failed  to  cure  P.  falciparum.   Also,  the  Colombia 
strain  of  P.  falciparum  appears  to  be  resistant  to  this  compound. 

A  study  of  the  life-pattern  of  Venezuelan  vivax  malaria  indicates  that 
it  has  an  intermediate-type  latent  period  following  treatment  of  the  initial 
attack.   This  differs  from  the  short-term  (Chesson)  or  long-term  (St.  Elizabeth) 
latent  period  of  other  strains. 

The  chloroquine-resistant  strain  of  P.  falciparum  contains  a  characteris- 
tic component  which  can  be  detected  in  hydrolyzed  RNA.   This  suggests  a  chemical 
method  for  identifying  resistant  strains  of  malaria. 


MALARIA  -  SIMIAN    Man-mosquito -man  transmission  was  accomplished  consistently 
with  two  different  strains  (B  6;  M)  of  Plasmodium  cynomolgl, 
even  with  low  game toe y temias .   Man -mosquito-monkey  transmission  was  accomplished 
with  each  strain  also. 

Infections  produced  by  the  inoculation  of  blood  parasitized  with  the  B  or 
the  M  strain  of  P.  cynomolgi  exhibited  no  significant  differences  in  clinical 
manifestations.   However,  when  these  infections  were  induced  in  volunteers  by 
mosquito  bites,  several  differences  were  noted;  in  the  M  strain,  the  duration 
and  height  of  the  fevers  were  greater,  the  tertian  patterns  were  more  numerous 
and  typical,  and  splenomegaly  more  frequent. 

FAR  EAST  RESEARCH  UNIT    In  Malaya,  approximately  33  per  cent  of  pig-tailed 
STUDIES  IN  MALAYA         macaques  (Mac ac a  nemestrina)  and  about  40  per  cent 

of  the  long- tailed  macaques  (Macaca  irus)  are  in- 
fected with  a  malaria.  A  new  species  of  malaria  was  isolated  from  this  latter 
species  and  was  designated  Plasmodium  f ieldi  in  honor  of  Dr.  John  Field. 
M.  irus  also  harbored  P.  knowlesi  and  P.  inui.   Hepatocystis  semnopetheci  was . 
discovered  for  the  first  time  in  M.  nemestrina. 

Malaria  parasites  were  also  demonstrated  in  Macaca  irus  and  M.  nemestrina 
leonina  from  Thailand  and  from  the  latter  monkey  from  East  Pakistan. 
Plasmodium  knowlesi  and  P.  inui,  along  with  a  species  of  Hepatocystis,  were 
found  in  M.  irus  lacta  from  an  isolated  island  off  the  east  coast  of  Malaya. 

A  significant  proportion  of  all  three  Malayan  species  of  leaf  monkeys 
(Presbytis  cristatus,  P.  obscurus,  and  P.  malalophos)  were  shown  to  be  in- 
fected with  malaria.  Exact  species  determination  of  the  parasites  have  not 
been  made. 


Anopheles  hacker i  was  shown  to  be  a  natural  vector  of  P.  knowlest  and 
at  least  two,  possibly  three,  tertian-type  parasites  so  far  unidentified. 
A.  maculatus ,  A.  sundiacus.  A,  leucosphyrus ,  A.  umbrosus  and  A. letifer  were 
found  to  bite  simians  but  so  far  there  is  no  evidence  that  any  transmit  malaria. 
Experimentally,  it  was  shown  that  A.  maculatus,  A.  sundiacus.  A,  philippinensis, 
A. kochi  and  A.  hacker i  are  susceptible  to  infection  with  P.  cwiomolgi. 

LIVER  TISSUE    Organized  liver  tissue  from  monkeys  has  been  maintained  in 
CULTURE         tissue  culture  for  four  days  with  50  per  cent  cell  survival. 

BIOCHEMICAL  STUDIES    Analysis  of  ribonucleic  acid  derived  from  Plasmodium 

gallinaceum,  P.  berghei,  P.  cynomolgi,  P.  inui  and 
P.  gonderi  revealed  the  presence  of  nucleotides  of  the  usual  purine  and 
pyrimidine  bases:  adenine,  guanine,  cytosine  and  uracil  with  adenine  most 
abundant  and  cytosine  the  least  abundant.   In  addition,  nucleotides  of  hypo- 
xanthine  are  found  indicating  the  activity  of  adenosine  deaminase. 

Significant  binding  of  chloroquine  to  a  component  or  components  in  plasma, 
but  not  to  pure  serum  albumin,  was  demonstrated.   The  degree  of  binding  of  this 
drug  to  blood  cellular  elements  in  vitro  could  be  altered  by  a  number  of 
physical  means.   Antimalarial  drugs,  energy  sources,  and  metabolic  inhibitors 
were  studied  to  determine  their  effect  on  the  incorporation  of  amino  acids  into 
malaria  protein.   None  of  the  antimalarial  drugs  had  an  effect  on  this  process 
or  on  glycolysis. 

Nucleic  acid  extracted  from  a  pyrimethamine-resistant  strain  of 
P.  gallinaceum  hastened  the  development  of  resistance  in  a  normal  strain  ex- 
posed to  both  drug  and  the  extract.  A  decrease  in  chloroquine  sensitivity  of 
P.  berghei  has  been  observed  following  exposure  of  infected  donor  mice  to 
1,000  roentgens  of  X-radiation. 

NUTRITION  AND  MALARIA    Nutritional  deficiencies  that  favor  the  development 

of  peak  parasitemia  in  mice  infected  with  Plasmodium 
berghei  include  folic  acid,  pantothenic  acid,  and  niacin. 

Deficiencies  suppressing  parasitemia  include  para-aminobenzoic  acid  and 
riboflavin.  Aminopterin,  a  folic  acid  antagonist,  also  suppressed  peak 
parasitemia.   Thiamine  deficiency  appeared  to  have  no  effect.   Deficiencies 
were  studied  both  in  the  absence  and  presence  of  suppressive  levels  of  chloro- 
quine.  In  only  one  case  did  deficiencies  have  a  reverse  effect;  pyrodoxine 
deficiencies  appeared  to  favor  the  parasite  in  the  presence  of  the  drug  but 
suppressed  the  parasites  in  the  absence  of  the  drug. 

MALARIA  DRUGS    In  the  course  of  testing  112  compounds  against  Plasmodium 

gallinaceum,  two  members  of  a  new  class  of  compounds         r 
(MJ  4862  and  MJ  5399)  were  found  active. 


Anopheles  hacker i  was  shown  to  be  a  natural  vector  of  P.  knowlesl  and 
at  least  two,  possibly  three,  tertian-type  parasites  so  far  unidentified. 
A.  maculatus ,  A.  sundiacus ,  A.  leucosphyrus ,  A.  umbrosus  and  A.  letifer  were 
found  to  bite  simians  but  so  far  there  is  no  evidence  that  any  transmit  malaria. 
Experimentally,  it  was  shown  that  A.  maculatus ,  A.  sundiacus ,  A.  philippinensis, 
A. kochi  and  A.  hacker i  are  susceptible  to  infection  with  P.  cynomolgl. 

LIVER  TISSUE    Organized  liver  tissue  from  monkeys  has  been  maintained  in 
CULTURE         tissue  culture  for  four  days  with  50  per  cent  cell  survival. 

BIOCHEMICAL  STUDIES    Analysis  of  ribonucleic  acid  derived  from  Plasmodium 

gallinaceum,  P.  berghei,  P.  cynomolgi,  P.  inui  and 
P.  gonderi  revealed  the  presence  of  nucleotides  of  the  usual  purine  and 
pyrimidine  bases:  adenine,  guanine,  cytosine  and  uracil  with  adenine  most 
abundant  and  cytosine  the  least  abundant.   In  addition,  nucleotides  of  hypo- 
xanthine  are  found  indicating  the  activity  of  adenosine  deaminase. 

Significant  binding  of  chloroquine  to  a  component  or  components  in  plasma, 
but  not  to  pure  serum  albumin,  was  demonstrated.   The  degree  of  binding  of  this 
drug  to  blood  cellular  elements  in  vitro  could  be  altered  by  a  number  of 
physical  means.   Antimalarial  drugs,  energy  sources,  and  metabolic  inhibitors 
were  studied  to  determine  their  effect  on  the  incorporation  of  amino  acids  into 
malaria  protein.   None  of  the  antimalarial  drugs  had  an  effect  on  this  process 
or  on  glycolysis. 

Nucleic  acid  extracted  from  a  pyriraethamine-resistant  strain  of 
P.  gallinaceum  hastened  the  development  of  resistance  in  a  normal  strain  ex- 
posed to  both  drug  and  the  extract.   A  decrease  in  chloroquine  sensitivity  of 
P.  berghei  has  been  observed  following  exposure  of  infected  donor  mice  to 
1,000  roentgens  of  X-radiation, 

NUTRITION  AND  MALARIA    Nutritional  deficiencies  that  favor  the  development 

of  peak  parasitemia  in  mice  infected  with  Plasmodium 
berghei  include  folic  acid,  pantothenic  acid,  and  niacin. 

Deficiencies  suppressing  parasitemia  include  para-aminobenzoic  acid  and 
riboflavin.   Aminopterin,  a  folic  acid  antagonist,  also  suppressed  peak 
parasitemia.   Thiamine  deficiency  appeared  to  have  no  effect.   Deficiencies 
were  studied  both  in  the  absence  and  presence  of  suppressive  levels  of  chloro- 
quine.  In  only  one  case  did  deficiencies  have  a  reverse  effect;  pyrodoxine 
deficiencies  appeared  to  favor  the  parasite  in  the  presence  of  the  drug  but 
suppressed  the  parasites  in  the  absence  of  the  drug.  ' 

MALARIA  DRUGS    In  the  course  of  testing  112  compounds  against  Plasmodium 

gallinaceum,  two  members  of  a  new  class  of  compounds         i 
(MJ  4862  and  MJ  5399)  were  found  active. 


INTESTINAL  PARASITES    Bephenium  chloride,  given  for  three  or  five  days,  was 

highly  effective  against  hookworm  infections  and  also 
removed  68  and  88  per  cent,  respectively,  of  Trichuris  trichiura  worms, 
A  rural  population  heavily  infected  with  Ascaris  lost  90  per  cent  of  their 
worms  when  given  single  doses  of  piperazine.   Hookworm  and  T.  trichiura  in- 
fections were  shown  to  persist  for  at  least  seven  years  in  institutionalized 
mental  patients. 

Tapeworms  (Hymenolepis  diminuta)  exposed  to  mepacrine  (Atabrine)  in  vivo 
were  resistant  to  the  action  of  the  drug  xn   vitro.   This  is  interesting  to 
follow  up  because  it  suggests  a  type  of  resistance  not  based  on  selection  but 
upon  physiologic  adaptation  of  individual  organisms. 

Evidence  suggests  that  three  anthelmintics,  bephenium,  mepacrine,  and 
dichlorophen,  are  effective  by  inhibiting  the  enzymes  located  on  the  outer 
surface  of  tapeworms. 


INSECT  TISSUE  CULTURES    Lepidopteran  tissues  have  undergone  growth  or  ex- 
tended maintenance  in  culture.   In  cultures  of 
caterpillar  hemocytes,  SLE  virus  has  been  maintained  up  to  10  days. 

Prepupae  and  pupae  fat  body  cells  readily  proliferate  in  hanging  drop 
culture  for  10-14  days;  SLE  virus  persists  in  such  cultures  and  may  increase 
between  the  6th  and  8th  day. 


VIRUS-MOSQUITO  LARVAE    Larvae  of  Aedes  aeg-ynJti  and  Culex  pip  lens  mosquitoes 
ASSOCIATIONS  acquired  SLE  viruses  from  an  experimentally  con- 

taminated aquatic  environment.   The  virus  persisted 
through  the  subsequent  pupae  stage  and  into  the  adult  insect.   There  have  been 
nine  confirmed  transmissions  of  the  virus  by  bites  of  the  Aedes  and  nineteen 
by  the  Culex  mosquitoes „ 

VIRUS -PARASITE    Plasmodium  gallinaceum  reduced  the  quantity  of  circulating 
COMBINATIONS      encephalomyocarditis  virus  in  chicks.   Additional  experi- 
ments have  continued  to  verify  the  role  of  P.  berghei  in  the 
transport  of  SLE  virus  to  the  central  nervous  system  in  mice  when  the  virus  is 
given  intraperitoneally. 


SCHISTOSOMIASIS    None  of  185  compounds  tested  against  Schistosoma  haemotobium 
was  active.   Schistosomiasis  was  reported  for  the  first  time 
in  Lebanon. 
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Project  Title:   Administration,  research  planning 
and  coordination 

Principal  Investigator:  G.  Robert  Coatney 

Other  Investigators:  Martin  D,  Young 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 
Total:         3 

Professional:   I  ■ 

Other:        2 

Project  Description: 

This  project  furnishes  certain  technical,  supervisory  and  administrative 
services  to  all  research  projects  in  the  Laboratory,  as  follows: 

a)  Over-all  planning  of  research  and  the  coordination  of  research 
activities  in  the  various  Sections  of  the  Laboratory. 

b)  Integration  of  Laboratory  research  activities  with  clinical  studies 
of  the  Clinical  Center, 

c)  Supervision  over  personnel,  maintenance,  travel,  and  correspondence. 

d)  Requisitioning  and  supervision  of  equipment  and  supplies. 

e)  Preparation  of  reports,  budget  estimates,  and  exhibits  and  other 
public  relations  materials. 

f)  Maintenance  of  reference  library,  reprint  files,  card  catalogues, 
and  specimen  collections. 

g)  Consul tatory  services  to  individuals,  commercial  organizations, 
nongovernmental  organizations.  Government  agencies  including  liaison  activities 
with  other  branches  of  the  Service,  foreign  governments,  and  international 
agencies. 

h)   Reviewing,  editing,  and  revising  scientific  and  technical  reports  and 
manuscripts. 
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Progress  on  research  projects  is  reported  quarterly  and,  when  necessary, 
are  discontinued  or  revised  in  order  to  meet  current  objectives. 

During  the  past  year  there  were  several  changes  in  personnel  assignments, 
space  for  one  Section  was  remodeled,  another  Section  re-located,  a  new  Unit 
established,  and  impetus  given  to  the  overall  research  program  of  the  labora- 
tory. 

1)  Due  to  the  mounting  administrative  load  on  the  Chief  and  frequent 
requests  for  consultive  advice  from  outside  agencies,  principally  WHO,  PAHO, 
and  ICA  (AID),  Dr.  Martin  D.  Young,  formerly  Head  of  the  Section  on  Epidemi- 
ology, was  named  Assistant  Chief  of  the  Laboratory  and  also  Head  of  the  Section 
on  Chemotherapy.   He  began  his  duties  in  Bethesda  on  April  3.   Dr.  G.  M. 
Jeffery,  on  assignment  from  the  Columbia  laboratory  for  study  at  Yale  University, 
1960-61  (M.P.H,,  June  1961),  was  named  Head  of  the  Section  on  Epidemiology 

and  assumed  charge  of  that  installation  in  June.   Dr.  C.  G.  Dobrovolny,  while 
on  a  short-term  assignment  to  Malaya,  was  named  Head  of  the  Section  on 
Cytology  in  Chamblee,  Georgia,  and  relieved  Dr.  Eyles  on  June  1.   Dr.  Don  E. 
Eyles  was  placed  in  charge  of  a  new  installation,  the  Far  East  Research  Unit 
(PERU),  in  Kuala  Lumpur,  Malaya,  and  took  charge  there  on  June  21. 

2)  As  part  of  the  overall  program  for  remodeling  laboratory  space  in 
Bethesda,  the  Section  on  Chemotherapy  was  given  better  space  in  building  5, 
and  an  insectary  provided, 

3)  The  Memphis  laboratory  (Section  on  Cytology)  was  moved  to  Chamblee, 
Georgia,  and  work  began  there  on  April  1.   The  move  was  made  for  two  main 
reasons;  a  single  insectary  located  at  Chamblee  would  serve  that  installation 
and  the  Section  on  Clinical  Studies,  located  at  the  Atlanta  Prison,  as  well, 
and  monkeys  for  simian  malaria-human  studies  and  for  human  malaria-simian 
studies  could  be  housed  close  to  the  inmate  volunteers  at  the  prison.   Shortly 
after  the  move  was  completed,  it  became  apparent  that  the  insectary  space  was 
heavily  'seeded'  with  deldrin.   The  area  could  not  be  de-contaminated,  and  it 
became  necessary,  therefore,  to  erect  an  insectary  building  which  became 
available  on  November  15, 

4)  Drs.  Eyles  and  Dobrovolny  had  worked  in  Malaya  on  short-term  assign- 
ments since  August  1960.   The  venture  had  proved  so  productive  it  was  decided 
to  establish  a  quasi-permanent  unit  there  under  the  Office  of  the  Chief. 
Negotiations  were  entered  into  with  the  U.S.  Medical  Research  Unit  in  Malaya, 
through  Colonel  R.  P.  Mason,  Director,  Walter  Reed  Army  Institute  of -  Research, 
and  the  Malayan  authorities  with  the  result  that  FERU  was  established  with 
permanent  quarters  at  the  Institute  for  Medical  Research  in  Kuala  Lumpur.   The 
Unit  is  committed  to  a  program  embracing  all  aspects  of  the  simian-human 
malaria  problem, 

5)  Continued  emphasis  was  placed  on  the  fundamental  aspects  of  other 
problems  in  tropical  parasitology  and  chemotherapy.   These  included  the 
zoonotic  character  of  simian  malaria,  the  culture  of  insect  tissues,  the 
tissue  culture  of  mammalian  malarias,  the  mechanism  of  drug  action  on  para- 
sites, protein  synthesis  by  malaria  parasites,  the  effect  of  nutrition  on 
chemotherapy,  drug  resistance  by  parasites,  chemotherapy  of  intestinal  para- 
sites, the  carriage  of  viruses  by  parasites,  acquisition  of  viruses  by  insect 
larvae  and  subsequent  transmission  by  the  ensuing  adult. 
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The  cooperative  study  with  Dr.  John  Tobie,  LI  (Ser,  No.  NIAID-148) ,  on 
the  application  of  fluorescent  antibody  techniques  to  the  staining  of  human 
and  simian  plasmodia  has  been  continued.   New  immunological  and  biochemical 
studies  involving  different  species  and  strains  of  malaria  infections  to  man 
have  been  entered  into  with  Dr.  Sanford  Kuvin,  LCI  (Ser.  No.  NIAID-20-C)  and 
Dr.  Tobie  (loc,  cit.). 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Coatney,  G.R»  and  Greenberg,  J.  Effect  of  a  diet  deficient  in  Factor  3, 
vitamin  E  and  cystine  on  the  course  of  Plasmodium  berghei  infections  in  mice. 
J.  Parasitol.  47:601-604,  1961. 

Coatney,  G.R.  Malaria,   Cyclopedia  of  Medicine,  Surgery,  Specialties 
8:801-825,  1961. 

Gaudette,  L.E.  and  Coatney,  G.R,  A  possible  mechanism  of  prolonged 
antimalarial  activity.  Am.  J.  Trop.  Med.  &  Hyg.  10:321-326,  1961. 

Coatney,  G.R.,  £t  al.-   Report  and  Recommendations  on  Malaria:   A 
Summary.   Am.  J.  Trop,  Med.  &  Hyg.  10:451-502,  1961. 

Coatney,  G.R.,  et  al.   Report  of  the  Technical  Meeting  on  Chemotherapy. 
Technical  Reports  Series,  WHO.   1961, 

Gaudette,  L.E.,  Titus,  E.D.,  and  Coatney,  G.R.   Physiological  dis-  . 
position  of  pyrimethamine-H^,   Exper.  Parasit.  11:152-155,  1961. 

Krichevsky,  M.I.   Pyrimethamine  inhibition  of  a  pyruvate  phosphoro- 
clastic-type  reaction  in  a  marine  pseudomonad.  Arch.  Biochem.  Biophysics 
93:25-29,  1961, 

Schellenberg,  K.A.  and  Coatney,  G.R.  The  influence  of  antimalarial 
drugs  on  nucleic  acid  synthesis  in  Plasmodium  gallinaceum  and  Plasmodium 
berghei.   Biochem.  Pharmacol.  6:143-152,  1961. 

Honors  and  Awards  relating  to  this  project: 

G.  R.  Coatney 

Visiting  Professor,  Department  of  Preventive  Medicine  and  Public  Health, 
School  of  Medicine,  Howard  University. 

Visiting  Lecturer  on  Tropical  Public  Health,  Harvard  School  of  Public 
Health. 

Visiting  Lecturer  on  chemotherapy.  Malaria  Eradication  Training  Center, 
Kingston,  Jamaica. 

Related  Director,  Gorgas  Memorial  Institute  of  Tropical  and  Preventive 
Medicine,  Incorporated, 
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Consultant  to  Chief,  Section  on  Malaria  Eradication,  Pan  American 
Sanitary  Bureau. 

Member  of  the  Expert  Advisory  Panel  on  Malaria  of  the  World  Health 
Organization. 

President,  American  Society  of  Tropical  Medicine  and  Hygiene. 

President,  Tropical  Medicine  Association  of  Washington,  D.  C. 

M.  D,  Young 

Member,  Editorial  Board,  American  Journal  of  Tropical  Medicine  and 
Hygiene. 

Consultant,  World  Health  Organization  for  Rumanian  assignment. 
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Project  Title ;     Experimental  cheraotherapy  of   Schistosoma  mansoni 

Principal  Investigators    VJilliara  F,  Cantrell 

Other  Investigators:     None 

Man  Years   (calendar  year  196l)j 

Total:        1  1/3  .  •  ,  • 

Professional:    I/3 

Other:        1  "-^  ■.  ,   .      ,.'; 

Project  Description; 

Objectives;  To  discover  compounds  active  against  Schistosoma  mansoni. 

Methods  Employed;  Mice  are  infected  vdth  cercariae  of  Schistosoma 
mansoni  and  treatment  is  begun  after  35  days.  Mice  are  examined  50""days 
after  infection  for  the  presence  of  dead  worms.  The  liver  and  portal  system 
are  perfused  and  the  live  or  dead  worms  are  co\inted« 

Major  Findings;  One  hundred  and  eighty-five  compounds  were  tested 
against  Schistosoma  mansoni.  These  compounds  are  designated  by  our  numbers 
S  1698  -  S  1502.  The  majority  of  the  compounds  were  purchased,  but  a  consid- 
erable number  were  supplied  by  Abbott  Laboratories,  Head  Johnson  Co., 
Pharmacia  (a  firm  in  Uppsala,  Sweden)  and  Cooper,  Tinsley  Laboratories  of 
Harrison,  New  Jersey.  The  compounds  represent  a  wide  variety  of  chemical 
structures  and  many  are  analogous  of  physiological  substances.  They  were  all 
inactive » 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
Schistosomiasis  is  a  serious  disease  occurring  in  large  proportions  of  the 
populations  of  many  countries  of  Africa  and  South  America,  Presently  avail- 
able drugs  are  toxic  and  not  very  effective. 

Proposed  Course  of  the  Project;  The  project  will  be  continued  as  part 
of  the  program  of  Dr.  George  W.  Luttermoser  upon  his  return  to  Bethesda  in 
January,  1962, 


Part  B  included  -  Yes 
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Part  B.       Honors,  Awards,  and  Publications  • 

Publications  other  than  abstracts  from  this  projects 

Luttermoser,  G,  W.,  De¥itt,  W,  B.       Enhancenent  of  Stibophen  (Fuadin^    ') 
Activity  Against  Schistosoma  Liansoni  in  Mce  by  Feeding  Purified  Semi- 
i^thetic  Diets-      Am.   J.   Trop.  Hed,  and  Hyg.     10s5Ul-5ll6,  I96I. 

Azar,   J,  E.,  Luttermoser,  G,  V.,  and  Scliacher,  J.  F.       First  Report  of 
a  Focus  of    Schistosomiasis  in  Lebanon,     Aia.   J,   Trop,  Hed.  and  Hyg,  10:709-711, 
1961. 


Honors  and  Awards  Relating  to  this  Project: 

For  Dr.  George  W.  Lutterraoserj 

Appointed  Visiting  Professor  of  Parasitology  at  the  American  University, 
Beirut,  Lebanon  for  one  year. 
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Project  Title;  Chemotherapy  of  Plasmodium  rallinaceum  and  P,  berghei 
infections,  "" 

Principal  Investigator;  iv'illiam  F,  Cantrell 

Other  Investigators;  Richard  L,  Jacobs 

Ilan  Years  (calendar  year  196l):  • 

Total;  2  I/3 
Professionals  2/3 
Other:        12/3 

Project  Description; 

Objectives;  To  investigate  drug  activity  and  drug  resistance  in  the  ; 
malarias  of  laboratory  animals. 

Methods  Employed;  Standardized  infections  of  ^.  gallinaceum  in  chicks 
and  P,  berghei  in  mice  are  treated  with  known  antimalarials  in  com.bination 
with  various  physiologically  active  substances  or  with  previously  untested 
sijbstances  alone.  In  studies  of  drug  resistance  passage  lines  are  treated 
repeatedly  with  minimum  effective  doses  with  or  without  X-ray  treatment  of 
the  infected  host  animal  at  each  passage. 

Major  Findings;  In  P«_ berghei  a  long  series  of  passages  (8  months)  in 
mice  treated  with  chloroquine,  pjrrimethamine  or  both  chloroquine  and  pyri- 
methamine did  not  produce  drug  resistant  strains.  The  procedure  vias  modi- 
fied so  that  relapses  as  well  as  primary  infections  were  treated  in  the  same 
mice  whereupon  a  strain  resistant  to  pyrimethamine  emerged  in  both  the  series 
treated  with  the  combination  and  the  series  treated  with  pyrimethamine  alone, 
but  no  resistance  to  chloroquine  resulted.   The  procedure  was  further  modi- 
fied by  subjecting  the  donor  at  each  passage  to  1,000  roentgens  of  X-radiation 
to  induce  mutations^  This  has  been  done  tlirough  four  passages  with  a  definite 
change  in  response  to  30  mcrograms  per  day  of  chloroquine ^  but  no  change  in 
response  to  60  micrograms  per  days 

In  P.  gallinaceum  the  influence  of  nucleic  acid  extracted  from  a  pyri- 
methaiiiine-resistant  strain  upon  the  development  of  resistance  in  a  normal 
strain  has  been  observed.  The  number  of  passages  required  to  yield  a  resis- 
tant strain  was  reduced  from  ten  to  four  by  in  vitro  or  in  vivo  exposure  of 
normal  parasites  to  nucleic  acids  prepared  from  resistant  parasites. 


'A;!: 
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The  search  for  specific  inhibitors  of  chloroquine  activity  has  not 
revealed  any  clues  about  the  mode  of  action  of  chloroquine.  The  substances 
tried  were  pyridoxine,  riboflavin,  pantothenic  acid  and  flavin-adenihe- 
dinucleotide,  all  of  which  failed  to  inhibit  the  activity  of  chloroquine 
against  P,  gallinace\m« 

One  hundred  and  twelve  compounds  were  tested  for  antimalarial  activity 
and  significant  activity  was  found  in  two  compovmds  obtained  from  Ilead 
Johnson  Co,  on  a  confidential  basis.  These  are  designated  by  our  numbers 
S  l83li  and  S  I836,  They  are  derivatives  of  a  heterocyclic  ring  system  not 
found  in  any  previously  I'jiown  antimalarial  compounds.  Among  the  negative 
compounds  were  many  interesting  analogues  of  naturally  occurring  purines, 
pyrimidines,  amino  acids  and  coenzymes. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
The  results  obtained  with  drug  resistant  nucleic  acid  and  with  X-ray  hold  out 
some  promise  of  the  development  of  experimental  models  that  may  clarify  the 
phenomenon  of  drug  resistance  which  appears  to  be  of  increasing  importance  in 
the  malaria  eradication  prograiri<, 

The  search  for  new  antimalarial  compounds  appears  to  be  the  most  direct 
approach  to  the  problem  of  drug  resistance. 

Proposed  Course  of  the  Project?  These  studies  will  be  actively  followed 
during  the  next  year. 
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Part  A 


Project  Titles  Effect  of  nutritional  status  of  the  host  on  the  chemo- 
therapy of  malaria. 

Principal  Investigators  Richard  L«  Jacobs 

Other  Investigators;  None 

Kan  Years  (calendar  year  196l) s 
Totals         2 
Professionals    1 
Others         1  ' 

Project  Descriptions   ,  ,  ,  .  \  .  ' 

Objectives;  To  determine  the  effect  of  altered  nutritional  status  of  the 
host  animal  on  the  course  of  parasitemia  in  experimental  malaria  infection, 
both  with  suppressive  levels  of  antimalarial  drugs  and  in  the  absence  of  drug 
therapy. 

Methods  Employed;  "weanling  NIH  Swiss  strain  mice  average  from  nine  to 
ten  grams  each  when  placed  on  test  diets.  All  animals  are  jiiaintained  in  wire- 
bottom  cages  during  a  four  to  six  week  depletion  period  prior  to  infecting, 
A  purified  diet  is  given  fresh  daily  and  all  groups  are  i^reighed  three  times 
each  week  during  the  depletion  period  for  comparison  of  growth  rates.  In  tests 
employing  antimetabolite Sj  the  analog  irsy  be  administered  prior  to,  or  at  the 
time  of  infection.  The  effect  of  altered  nutritional  states  are  studied  both 
in  the  absence  and  presence  of  suppressive  levels  of  chloroquine.  Infection 
is  accomplished  by  intraveneous  injection  of  one  million  parasitized  red 
blood  cells  (P«  berghei,  NYU-2  strain) «,   Snears  are  taken  on  day-U.  and  day -6 
for  evaluating  the  course  of  parasitemia^ 

I-Iajor  Findings;  Alterations  in  the  nutritional  status  of  m/.ce  have  been 
shovm  to  affect  the  course  of  parasitemia  in  experimental  P.  berghei  infections, 
Of  the  various  factors  studied,  para-aiiiinobenzoic  (PABA)  produced  the  most 
striking  effect  on  parasitemiao  Although  ?P3P.   is  not  required  by  the  mouse 
for  normal  growth  and  reproduction,  p-^rasitemia  is  suppressed  95/^  in  mice 
reared  on  a  purified  diet  deficient  in  PABA,  V^ry  small  doses  of  chloroquine 
resulted  in  complete  suppression  of  parasitemia  in  PABA  deficient  mice» 

The  effect  of  other  nutritional  factors  studied  has  been  less  striking, 
but  interesting  results  have  accumulated  from  repeated  tests.  Folic  acid 
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deficiency  favors  the  develcpraent  of  parasitemia  in  the  presence  or  absence 
of  chloroquine  by  approximately  hO%«     However,  the  administration  of  aminop- 
tcrin,  a  folic  acid  antagonist,  consistently  suppresses  parasitemia  by  about  ". 
10%. 

Pyridoxine  def-iciency  appears  to  suppress  parasitemia  in  the  absence  of 
antiitialarial  drug  therapy,  but  favors  development  of  the  parasite  in  the 
presence  of  suppressive  doses  of  chloroquinp«  The  course  of  parasitemia  was  - 
not  altered  by  the  adiainistr- tion  of  desoxypyridoxine,  a  pyridoxine  analog, 
in  mice  laaintained  on  practical  (pellet)  diets. 

Pantothenic  acid  deficiency  has  slightly,  but  consistently,  favored  the 
course  of  parasitemia  either  vath  or  vri.thout  suppressive  levels  of  chloroquine. 
Riboflavin  deficiency  su.ppressed  peak  parasitemia  in  the  presence  or  absence 
of  chloroquine.  Niacin  deficiency  resulted  in  a  slight  increase  in  peak  para- 
sitemia and  thiarine  deficiency  produced  little,  if  any,  effect.  The  admini- 
stration of  3-acetylpyridine,  an  analog  of  niacin,  produced  slight,  and  vari- 
able, responses  in  mice  maintained  on  a  practical  diet. 

Significance  to  Bio-ne::ical  Research  and  the  Program  of  the  Institute; 
The  correlation  of  metabolic  interrelationships  between  the  host  and  parasite 
in  the  presence  and  absence  cf  chemotherapy  should  yield  basic  information 
needed  to  elucidate  the  mechanism  of  action  of  antimalarial  drugs  and  to 
better  understand  the  physiology  of  the  parasite. 

Proposed  Course  of  the  Project;  The  project  vrill  be  continued  along 
the  general  line  described  above.  Additional  dietary  factors  will  be  inves- 
tigated along  idth  other  antimetabolites. 


Part  B  included  -Yes 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Jacobs,  R.  L.  and  Cantrell,  W.  F.  An  evaluation  of  antimalarial 
combinations  against  Plasmodium  berghei  in  the  mouse.   J.  Parasitol.,  in  press, 
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1.  Parasite  Chemotherapy 

2.  Chemotherapy 

3.  Bethesda,  Maryland 


PHS-rJIH 
Individual  Project  Report 
Calendar  Year  196l 


Part  A. 


Project  Title:  Protein  synthesis  of  Plasmodium  berghei  in  vitro  and 
the  in  vitro  and  in  vivo  binding  of  chlorcquine. 

Principal  Investigator:  Leonard  Friedman 

Other  Investigators:  None 

Cooperating  Units:  None      '.  ■  .     ; 

Man  Years  (calendar  year  1961):  ■ 

Totals        2 

Professional:   1  . 

Other:        1 

Project  Description: 

Objectives;  To  deterrdne  thp  relationship  betvjecn  protein  synthesis  and 
carbohydrate  metabolism  of  P.  berghei  and  to  determine  the  effect  of  antima- 
larial drugs  on  this  relationship. 

To  study  some  of  the  variables  involved  in  the  binding  of  chlorcquine  to 
proteins  and  cells, 

liet'nods  Employed;  Binding  of  chloroqi'ine  to  protein  was  studied  by 
dialysis  equilibrium,  Chlorcquine  assayed  by  a  fluorometric  technique.  The  in 
vivo  binding  of  chlorcquine  to  bleed  cell  elements  was  studied  by  analyzing 
the  separated  cells  and  plasma  of  rabbits^  chickSj  and  monkeys  administered 
10  mg  of  chlorcquine  per  kg.  body  weight. 

.   Protein  s^mthesis  was  studied  by  following  the  in  vitro  incorporation  of 
C  ^  airiino  acids  into  parasite  protein.  Glucose,  p;^'ruvate,  and  lactate  was 
assayed  by  established  enzjinatic  and  che^iical  procedures, 

Ifejor  Findings;  a^F  525-A  administered  to  monkieys  orally  subsequent  to 
the  acninistration  of  chlorcquine  raises  the  plasma  level  of  the  latter  drug 
above  that  of  its  initial  concentration.  This  effect  was  demonstrated  also 
in  vitro  using  livers  from  chloroquine -drugged  rabbits. 

It  vfss  not  possible  to  demonstrate  binding  of  chlorcquine  to  bovine  or 
human  serum  albumin  by  dialysis  equilibrium  although  by  this  same  technique, 
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50/5  rabbit  sertrni  was  shown  to  bind  about  20?^  of  the  chloroquine  present 
(l  mg/ml),  3J  efiected  no  change  in  the  degree  of  binding. 

Chloroquine  could  be  released  from  rabbit  blood  cells  by  (l)  storing 
the  whole  blood  at  30°C  (but  not  at  5°C)  for  2U  hours,  (2)  heating  at  60°C 
for  10  minutes,  (3)  freezing  and  thawing  the  whole  blood  or  (1|)  adding  to  the 
whole  blood  plasma  of  heated  non-druf:  containing  blood.  There  was  no  apparent 
difference  between  the  chloroquine -binding  capacity  of  malai-ia-parasitized 
and  nomici  chick  red  cells  in  vitro.  The  blood  and  plasma  of  malaria -infected 
chicks  contained  a  higher  concentration  of  chloroquine  than  did  norrial  chicks 
receiving  the  same  dose  of  chloroquine  per  body  weight. 

The  in  vivo  administration  of  chloroquine  increased  the  resistance  of 
malaria-parasitized  and  non-parasitized  chick  red  cells  to  lysis  by  saponin 
in  vitro. 

Either  chloroquine,  pyrimethamine,  mepacrine,  primaquine,  nor  quinine 
had  any  effect  on  the  in  vitro  utilizaticn  of  glucose  or  the  incorporation 
of  C-'-^  arriino  acids  into  protein  by  P,  berghei,  W^Vi   puromycin  inhibited  the 
incorporation  by  about  80/J  wliile  8-azaguanine  and  chloramphenicol  (both  known 
to  inhibit  protein  syntheses  in  bacteria)  had  no  effect  on  this  process, 

*) ! 

The  in  vitro  incorporation  of  C   amino  acids  into  parasite  protein 
virtually  ceased  after  one  hour  while  the  utilization  of  glucose  and  the 
production  of  lactate  continued  for  about  2  hours  more.  The  energy  derived 
from  terminal  respiratory  cycle  was  apparently  an  unimportant  source  for 
the  incorporation  since  pjTuvate  cculd  not  be  used  as  an  energy  source,  and 
the  incorporation  W£s  not  affected  by  a  nitrogen  atmosphere  or  2,U  dinitrophenol 
(an  oxidative  uncoupler),  h  x   lO"^!'!  oxamic  acid  (an  inhibitor  of  lactic  acid 
dehydrogenase)  inhibited  the  incorporatin  by  about  3S%  while  0,03^  2-deoxy- 
glucose  (b.   glycolytic  inJiibitor)  inliibited  the  incorporation  by  almost  100^, 
1.2  X  10  il  sodiura  pyruvate  completely  inhibited  the  incorporation.  Of  the 
following  compounds,  glucose,  galactose,  fructose,  lactose,  sodium  pyruvate, 
m.altose  and  glycerol  only  glucose,  fructose  and  maltose  were  significantly 
utilized  as  energy  sources  for  the  incorporation. 

Significance  to  Bio-medical  Research  and  the  ProgTam  of  the  Institute; 
It  is  i.iportant  to  gain  knowledge  of  the  binding  properties  of  chloroquine 
since  this  may  not  opJ.y  provide  clues  as  to  its  r.ode  of  action  but  will  also 
assist  in  devising  methods  of  prolonging  and/or  potentiating  the  action  of 
chloroquine  in  the  body. 

By  studying  the  relationship  of  the  synthesizing  activities  to  the  energy- 
producing  systems  of  malaria,  we  may  gain  insipht  into  specific  procedures 
which  may  differentially  interfere  with  this  relationship  while  not  affecting 
those  of  the  host. 

Finally  the  effect  of  antimalarials  must  be  studied  in  view  of  the  exist- 
ing knovledre  that  some  of  these  drugs  b^nd  nucleic  acids  and  that  nucleic  acids 
are  involved  in  protein  synthesis. 
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Proposed  Course  of  the  Project;  Protein  sjTithesis  of  P.  bei  ghei  will  be 
studied  in  cell-free  systems  and  this  process  compared  with  those  in  bacteria 
and  mammalian  cells.  Attempts  will  be  made  to  isolate  enzymes  and  other 
components  of  this  system. 

The  in  vitro  and  in  vivo  incorporation  of  other  metabolites  into  malaria 
fractions  will  be  ex?jnined  as  well  as  the  ef  +  ect  of  antimalarial  drup-s  on 
these  systems. 

The  binding  of  chloroquine  to  cell  components  will  be  further  explored 
with  a  vievi  toward  discerning  if  other  materials  besides  nucleic  acids  and 
proteins  are  involved  in  the  binding  and  if  the  binding  can  be  affected  in 
vivo  by  enzymes  and  other  drugs. 


Part  3,  included  -  No 


1  O 


Serial  No.   NIAID-132 

1.   Parasite  Chemotherapy 

2»     Epidemiology 
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Individual  Project  Report 
Calendar  Year  196l 


Part  A. 


Project  Title:  Studies  in  Human  Malaria 

Principal  Investigators  I-Iartin  D*  Young 

Other  Investigators:  VJilliara  E,  Collins,  Geoffrey  M.  Jeffery,  and 
Jimmie  C,  Skinner 

Cooperating  Units:  South  Carolina  State  Hospital 

Man  Years  (calendar  year  196l) j 

Total:        2  3A  '  " 

Professional:    3A 
Others       2 

Project  Descriptions 

Objectives;  To  add  to  the  biological  knowledge  of  malaria  by  observations 
and  experiments  on  induced  malaria*  To  study  the  development,  characteristics, 
inheritance  of  resistance  to  drugs  by  the  parasites.  To  deter  dne  the  sporon- 
tocidal  activity  of  antimalarial  drugs  and  how  developed  resistance  influences 
transmission  by  mosquito  vectors.  To  determine  if  the  development  of  resistance 
to  insecticides  by  mosquitoes  alters  their  ability  to  transmit  malaria©  To 
serve  as  probably  the  only  source  in  the  nation  for  established  strains  of 
malaria  for  use  on  a  nationwide  basis  for  therapy  of  neurosyphilis,  nephrosis, 
?arld.nsonism,  and  for  experimental  malaria  studies, 

Ifethods  Employed;  Malaria  is  induced  in  neurosyphilitic  patients  and  in 
volunteer  1  under  nori!:ial  and  experimental  conditions.  The  patent  infections 
are  challenged  by  drugs.  When  resistance  occurs  measurements  are  loade  of  its 
characteristics.  Mosquitoes  are  allowed  to  bite  patients  with  induced  infec- 
tions before  and  at  intervals  after  drug  ad.  inistration.  The  resulting 
infections  in  the  mosquitoes  are  correlated  with  the  presence  or  absence  of 
drug  resistance  of  the  malaria  infection  in  the  human  host.  Insecticide- 
resistant  and  normal  mosqidtoes  are  fed  siritultaneously  for  comparison  of 
ability  to  transinit  malaria, 

I-Iajor  Findings;  A  Colombia,  South  America  strain  of  Plasmodium  falciparum 
was  found  to  be  resistant  to  normal  (lo5g)  and  above  normal  (2.1g)  doses  of 
chloroquine.  Cross-resistance  was  demonstrated  to  other  li-aminoquinoline  drugs, 
i.e.,  ajiiodiaquine  and  hydroxychloroquine.  The  resistant  quality  was  present 
after  mosquito  transmission* 
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Vj'eekly  doses  of  chloroquine  and  araodiaquine  nornally  effective  against 
other  strains  of  malaria  failed  to  suppress  this  strain  of  inalaria.  Cross- 
resistance  to  r.iepacrine  (Atabrine)  was  suggested  by  relapses  occurring  shortly 
after  treatment. 

This  strain  of  malaria  appeared  to  respond  normally  to  pyrimethamine, 
proguanil,  and  quinine,  indicating  no  cross -resistance  between  them  and  the 
h-arainoquinoline  drugs. 

Two  strains  of  Anophele s  quadrimaculatus  mosquitoes  susceptible  to 
insecticides  were  compared  with  a  strain  resistant  to  dieldrin  in  regard  to 
infectivity  by  P.  falcipar\jn  (Colombia  strain).  Ho  significant  differences 
were  found  indicating  a  lack  of  relationship  between  dieldrin  resistance  in 
A,  quadrimaculatus  and  susceptibility  to  infection  by  P.  falciparum  (Colombia 
strain  5", 

Post  drug  studies  on  the  infectivity  of  P.  falciparum  (Colombia  strain) 
to  mosquitoes  were  made  using  pyrimethamine  (^0  mg  dose)  and  A.  freebomi 
mosquitoes.  In  one  instance,  the  parasites  became  infective  to  mosquitoes 
lU  days  post  drug.  In  all  other  cases,  however,  this  treatment  prevented 
development  of  oocysts  in  the  mosquitoes. 

Comparative  studies  were  r.ade  en  the  infectivity  of  P.  falciparum 
(Colcmbia  strain)  to  A.  quadrimaculatus  and  a  strain  of  A.  albimanus  from 
San  Salvador,  The  A,  quadrimaculatus  were  more  susceptible  to  infection  both 
in  regard  to  per  cent  infection  and  to  gut  infection  index  than  the  A.  albimanus. 

Studies  have  been  made  on  the  use  of  a  new  additive  in  the  preservation 
of  frozen  malarial  parasites.  The  results  thus  far  have  indicated  that 
dimethyl  sulfoxide  is  a  suitable  substitute  for  glycerine  in  the  long-term 
preservation  of  P.  berghei  and  P.  r^allinaceum. 

Significance  to  Bio-^edical  Research  and  the  Program  of  the  Institute; 
Drugs  are  playing  an  increasingly  important  role  in  malaria  eradication  pro- 
grams throughout  the  world.  The  ii-aninoquinoline  drugs  are  the  most  important 
ones  for  suppressive  and  therapeutic  use  and  are  widelv  employed.  The  finding 
of  resistance  to  the  It-aminoquinolines,  as  vjell  as  cross-resistance  to  mepacrine, 
indicates  that  resistance  may  occur  in  other  malaria  strains  in  other  areas. 
This  could  be  of  major  significance  if  resistance  to  these  drugs  becomes  more 
vridespread.  Resistance  or  cross-resistance  has  been  demonstrated  by  malaria 
parasites  to  all  of  the  important  groups  of  synthetic  antimalarials  developed 
in  the  last  30  years  i.e.,  the  9-aminoacridines,  the  8-ariiinoquinolines,  the 
diaminopyrimidines,  and  the  biguanides.  Additional  information  is  needed  on 
the  biology  of  the  parasite  especially  in  relationship  to  drugs. 
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The  comparative  ability  of  insecticide-susceptible  and  insecticide-resis- 
tant mosquitoes  to  transinit  drug-susceptible  and  drug-resistant  parasites 
needs  to  be  determined,  especially  to  indicate  whether  the  change  in  the 
vector  or  parasite  has  significance  in  the  epidemiology  of  malaria. 

Proposed  Course  of  the  Project;  To  determine  more  fully  the  nature  and 
extent  of  the  resistance  of  malaria  parasites  to  the  synthetic  antimalarial 
drugs.  To  investigate  the  cause  of  resistance,  and  probable  ways  to  avoid 
or  overcome  it«  To  consider  the  exploration  of  new  groups  of  compounds  which 
may  be  effective  therapeutic  agents.  Further  investigate  the  abilily  of 
insecticide-susceptible  and  insecticide-resistant  mosquitoes  to  trananit 
drug-susceptible  and  drug-resistant  parasites.  Continue  to  obtain  basic 
information,  especially''  epidemiological  and  host-parasite  relationships  on 
induced  human  malarias,  both  domestic  and  foreign.  Important  strains  of 
malaria  will  be  added  to  those  now  in  the  local  repository  which  apparently 
is  the  only   existing  one  for  the  preservation  of  malaria. 


Part  B  included  -  Yes 
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Individual  Project  Report 
Calendar  Tear  1961 

Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project? 

Jeffery,  G.  M.  Research  Note.  Inoculation  of  Human  Malaria  into  a 
Sinian  Host,  Ilacaca  mulatto «   J,  Parasit.  joTs^O.  196l, 

Younp,  H.  D.,  and  Burgess,  R,  W,  The  Infectivity  to  Mosquitoes  of 
Plasmodium  raalariae.   Am.  J.  Ffyg.  73_Jl82-192«  196l. 

Young,  M,  D.,  and  Moore,  D,  7.  Chloroquine  Resistance  in  Plasraodiuin 
falciparum.  Am,  J.  Trop.  Med.  and  I^g.  10i317-320,  196l. 

Young,  M.  D.  Amodiaquine  and  Ptydro:;grchloroquine  Resistance  in  Plasmodium 
falciparum.  Am.  J,  Trop.  Hed.  and  I^g.  10s689-693«  1961. 

Young,  M.  D.  The  National  Institutes  of  Health  Laboratory  at  Columbia, 
South  Carolina.  Bull,  Assn.  Sou,  Biol.  Vol.  8,  No.  U,  October  196l. 

Young,  M.  D.  Chemotherapeutic  Agents  and  Malaria  Eradication,  Proceed- 
ings of  Sixth  International  Congresses  on  Trop,  Med.  and  Mai.  (In  Press) 

Garnham,  P.  C.  C,  Jeffery,  G,  M.,  and  Young,  M.  D.  Preservation  of 
Strains  of  Malaria  Parasites,  Proceedings  of  Sixth  Internatic nal  Congresses 
on  Trop.  Med.  and  Mai.  (In  Press) 

Yoxing,  M.  D,  Failure  of  Chloroquine  and  Amodiaquine  to  Suppress  Plasmodium 
falciparum.  Transactions  of  the  Royal  Soc«  of  Trop.  Med.  &  Ityg.  (In  Pressl 


Honors  and  Awards  Relating  to  this  Projects 

For  Dr.  Martin  D.  Youngs 

Received  the  Jefferson  Award  from  the  South  Carolina  Academy  of  Science 
at  its  annual  meeting  in  April  of  196l  in  recognition  of  his  paper  "Chloroquine 
Resistance  in  Plasmodi\jm  falciparum." 

Visiting  Lecturer  and  Temporary  Advisor  on  Chemotherapy,  PAHO  Malaria 
Eradication  Training  Center,  Kingston,  Jamaica. 

Member,  Expert  Advisory  Panel  on  Malaria,  World  Health  Organization 
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1.  Parasite  Chemotherapy 

2.  Epidemiology 

3.  Columbia,  South  Carolina 

PHS-NIH 
Individual  Project  Report  ■ 
Calendar  Year  1961 

Part  A; 

Project  Title:  Chemotherapy  of  Intestinal  Parasites 

Principal  Investigator:  Geoffrey  M.  Jeffery 

Other  Investigators:  Andrew  J.  Harrison,  Kenneth  0.  Phifer,  and 
Martin  D,  Young 

Cooperating  Units:  South  Carolina  State  Hospital 

Man  Years  (calendar  year  1961): 

Total         2  1/3  .  ; 

Professional:  1 
Other:        1  l/3 

Project  Descriptions 

Objectives; 

To  find  adequate  drugs  for  the  treatment  and  prophylaxis  of 
parasitic  infections  which  constitute  serious  health  problems  in  certain 
types  of  mental  patients  as  well  as  in  more  normal  populationsj  to 
investigate  epidemiological  factors  relating  to  parasitism  and  its 
treatment  and  control;  to  determine  how  chemotherapeutic  agents  can  be 
useful  in  the  control  of  possible  spread  in  institutionalized  and  non- 
institutionalized  populations. 

Methods  Employed: 

Various  segments  of  institutional  and  normal  populations  are 
examined  to  determine  qualitatively,  and  quantitatively  when  possible, 
their  parasitic  infections.  Repeated  examinations  and  long-term  obser- 
vations are  frequently  done  to  determine  possible  epidemiological  factors 
of  inportance  in  a  program  of  therapy.  Promising  compounds  in  varying 
dosages  and  regimens  are  tried  against  selected  casesj  post-treatment 
evaluation  determines  the  effectivity  of  the  drug  against  the  various 
parasites.  Repeated  and  long  term  treatments  are  done  to  eliminate 
parasite  transmfesion  in  large,  well-defined  groups. 


Vi^i. 


Serial  No.  NIAID-132-A 


Major  Findings: 

Epidemiological  studies  in  a  defined  institutional  population  were 
terminated  after  a  final  seventh  year  examination.  Hookworm  and  Trichuris 
trichiura  persisted  in  most  patients  for  the  entire  period.  Transmission 
of  the  protozoan  parasites  continued  with  some  frequency  during  the  early 
years  of  the  study,  but  appeared  to  diminish  significantly  during  the 
final  three  years. 

Trials  of  higher  dosages  of  bephenium  chloride  in  three  and  five 
day  regimens  showed  an  increased  effectiveness  against  Trichuris  trichiura 
removing  68  and  88  per  cent  of  the  worms,  respectively.  The  drug  at  these 
levels  was  highly  effective  against  hookworm,  but  failure  to  eliminate 
Hymenolepis  nana  with  this  drug  and  with  dichlorophen  was  noted. 

Two  population  groups  (a  total  of  213  persons)  in  a  rural  coastal 
area  of  South  Carolina,  investigated  at  the  request  of  local  and  State 
health  authorities,  were  found  to  be  heavily  infected  with  Ascaris  lumbri- 
coides  (58  and  72  per  cent)  and  T.  trichiura  (33  and  44  per  cent).  Both 
groups  have  been  treated  with  piperazine  (single  doses  of  3,  4,  or  5 
grams)  for  removal  of  Ascaris;  results  to  date  indicate  55  per  cent  cure 
and  an  overall  worm  reduction  of  90  per  cent.  Blood  studies  prior  to 
treatment  revealed  fairly  normal  hemoglobins,  white  and  red  cell  counts, 
and  hematocrits;  elevation  of  eosinophiles  in  the  two  groups  was  severe, 
with  average  levels  of  about  15  and  20  per  cent,  respectively. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

There  continues  to  be  great  need  for  drugs  adequate  in  the  treat- 
ment and  prevention  of  transmission  of  Trichuris,  hookworm,  and  Ascaris 
in  areas  of  high  exposure  risks.  Better  drugs,  and  better  regimens  of 
currently  used  drugs,  are  needed.   Information  obtained  should  be  of 
particular  value  in  areas  where  the  control  of  these  infections  by  sani- 
tation is  inpossible  or  impracticable,  such  as  in  mental  hospitals, 
economically  retarded  tropical  or  subtropical  areas,  and  others. 

Proposed  Course  of  the  Projects 

The  evaluation  of  promising  conpounds  for  better  prophylactic  and 
parasiticidal  use  will  be  continued  with  special  emphasis  on  multi-purpose 
drugs,  such  as  bephenium  (Alcopara),  new  formulations  of  dithiazanine 
(Delvex),  stilbazium  iodide  (Monopar),  and  others.  New  regimens  of  the 
older  recognized  drugs  will  also  be  investigated,  particularly  in  an 
effort  to  control  the  worm  infestation  in  populations  not  corrpatible  with 
ordinary  sanitation  measures.  This  would  include  mental  hospital  groups 
and  also  groups  similar  to  those  being  investigated  in  a  nearby  rural  area. 
The  use  of  piperazine  at  regular  intervals  will  be  attenpted  in  the  latter 
in  an  effort  to  control  Ascaris  infections  in  the  absence  of  any  sanitary 
inproveraents. 
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In  addition  to  drug  trials  in  humans,  parallel  investigations  are 
underway  on  the  mode  of  action  of  drugs  on  parasites.   Efforts  are  being 
made  to  explain  the  failure  of  effective  drugs  to  produce  radical  cures, 
the  reduced  effectiveness  of  drugs  after  initial  treatment,  and  similar 
problems.   Further  investigations  on  the  epidemiology  of  parasitic  in- 
fections in  mental  hospitals  and  other  groups  will  be  continued. 

Part  B  included  -  Yes. 
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PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  B« 

Honors,  Awards,  and  Publications. 

Publications  other  than  abstracts  from  this  projects 


Jeffery,  G.  M. ,  Young,  M.  D. ,  and  Wyman,  B.  F. ,  Jr.  The  Therapeutic  and 
Prophylactic  Effects  of  Dithiazanine  and  Tetrachloroethylene 
Against  Worm  Infections  in  Mental  Patients.  Am.  J.  Trop.  Med. 
and  Hyg.   (In  Press)  1961. 
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1.  Parasite  Chemotherapy  - 

2.  Epidemiology 

3.  Columbia,   South  Carolina 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  A. 


Project  Title:  Physiology  of  Parasites,  with  Special  Emphasis  on  the 
Effect  of  Chemother apeutic  Agents 

Principal  Investigator:  Kenneth  0.  Rhifer 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961):  . 
Total:        3/4 
Professional:  3/4 
Other* 

Project  Description:  ,  ^  . 

Objectives: 

To  determine  the  place  of  action  of  drugs  on  parasites  of  man. 
The  study  of  the  action  of  drugs  on  these  parasites  includes  the 
mechanism  and  locale,  the  development  of  resistance  and  a  search  for 
methods  to  avoid  the  development  of  resistance  or  how  to  overcome  it. 

Nucleic  acids  of  malaria  parasites  are  being  examined  qualitatively 
and  quantitatively  in  order  to  determine  whether  drug-resistance  affects 
the  synthesis  of  these  substances.  To  ascertain  in  what  manner  malaria 
parasites  affect  the  mosquito's  physiology.  To  determine  what  effect 
anthelmintics  have  on  the  in.  vitro  metabolism  and  in  vivo  distribution  of 
helminths. 

Methods  Employed: 

Malaria-infected  red  blood  cells  are  homogenized  and  fractionated 
into  ribonucleic  acid;  this  fraction  is  then  analyzed  chromatographically. 

Enzymes  in  mosquito  homogenates  are  characterized  as  to  effects  of 
substrate  concentration,  pH,  tenperature  and  time  of  incubation.   Infected 
mosquitoes  are  conpared  with  uninfected  mosquitoes. 
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Helminths  are  incubated  both  in  the  presence  and  in  the  absence  of 
anthelmintics,  and  several  measures  of  metabolism  are  utilized*  a 
general  measure-rate  of  glucose  uptake,  a  carbohydrate  cycle  enzyme  assay- 
aldolase,  amino  acid  cycle  enzyme  assays  -  transaminases,  and  a  phospha- 
tase assay.  Also  noted  is  the  effect  of  these  conpounds  on  the  distri- 
bution of  the  worms  in  the  intestine  of  the  host. 

Major  Findings; 

Chromatographically,  the  acid -hydroly sate  of  ribonucleic  acid  from 
a  chloroquine-resistant  strain  of  Plasmodium  falciparum  separated  into 
five  conponents,  whereas  the  chloroquine-susceptible  material  separated 
into  only  four. 

Mosquitoes  of  the  genera,  Aedes,  Anopheles,  and  Culex  have  been 
assayed  for  aldolase  activity.  For  each  genus,  the  effects  of  several 
variables  have  been  noted:  time  of  incubation,  tenperature,  concentra- 
tions of  substrate,  pH  and  concentration  of  homogenate.  These  findings 
will  serve  as  standards  of  reference  for  further  studies  with  infected 
mosquitoes. 

Bephenium  chloride  failed  to  reduce  the  numbers  of  Nippostronqylus 
muris  in  rats  although  its  presence  did  bring  about  a  relocation  of  worms 
from  the  anterior  to  the  posterior  part  of  the  small  intestine.  Bephenium 
hydroxynaphthoate,  on  the  other  hand,  reduced  the  number  of  worms  by  50 
per  cent  and  also  caused  the  worms  to  move  posteriorly. 

Tapeworms  (Hymenolepis  diminuta),  exposed  to  atabrine  in  vivo, 
were  not  affected  by  this  drug  in  vitro.  The  glucose  uptake  rates  were 
not  reduced  in  worms  which  had  been  exposed  to  the  drug  _in  vivo  whereas 
rates  of  uptake  were  reduced  in  worms  from  rats  which  had  not  been  given 
the  drug. 

Bephenium  chloride,  bephenium  hydroxynaphthoate,  atabrine  and 
dichlorophen  all  reduced  the  glucose  uptake  of  Hymenolepis  diminuta  and 
also  inhibited  p-nitrophenyl  phosphatase  activity.  Both  of  these  meta- 
bolic processes  occur  at  the  surface  of  the  worm.  On  the  other  hand, 
several  internal  metabolic  systems  of  this  worm  were  not  affected  by 
these  drugs.  The  drugs  had  no  inhibiting  effect  on  aldolase,  aspartic 
acid-glutamic  acid  transaminase,  nor  alanine-glutamic  acid  transaminase. 

Significance  to  Bio-Medical  Research  and , the  Program  of  the  Institutes 

Since  several  antimalarial  agents  have  chemical  structures  similar 
to  those  of  conponents  of  nucleic  acids  it  seems  advisable  to  determine 
whether  these  drugs  affect  the  parasites'  basic  nuclear  conpounds.   It 
is  felt  that  if  it  were  demonstrated  that  nucleic  acids  were  altered  by 
antimalarials,  this  clarification  of  mechanism  of  drug  action  would 
provide  a  more  logical  rationale  for  the  synthesis  of  new  drugs.  Also, 
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demonstration  of  changes  in  nucleic  acid  conposition  in  response  to 
exposure  to  a  drug  should  be  of  value  in  determining  mechanisms  of 
resistance. 

Characterization  of  enzymes  in  uninfected  and  infected  vectors  of 
infectious  disease  may  help  clarify  the  relation  of  host  and  parasite 
and  thus  lead  to  a  more  rational  approach  to  chemotherapy. 

Study  of  the  effect  of  anthelmintics  on  the  distribution  of 
helminths  in  the  host  intestine  is  important  since  in  human  cases  of 
helminthiasis,  a  few  worms  often  remain  after  therapy  and  the  question 
of  whether  this  is  due  to  resistance  to  the  drug  or  a  relocation  in  the 
gut  should  be  answered. 

Study  of  the  effect  of  anthelmintics  on  helminth  metabolism  will 
aid  in  a  clearer  understanding  of  drug  action  and  might  be  valuable  in 
the  design  of  new  drugs.  The  hypothesis  that  drugs  act' at  the  surface  ■ 
of  tapeworms  and  are  not  necessarily  taken  through  the  surface  of  the 
tapeworm  should  be  examined  more  thoroughly.  The  action  of  drugs  on 
worms  exposed  to  the  drug  In  vivo  may  indicate  whether  or  not  some  type 
of  drug-resistance  may  arise. 

Proposed  Course  of  the  Project; 

Studies  of  nucleic  acid  conposition  of  malaria  parasites  from 
drug-resistant  and  drug-susceptible  strains  will  be  continued  using  both 
paper  chromatography  and  absorption  spectrum  analysis  via 
spectrophotometry. 

Conparisons  will  be  made  of  the  characteristics  of  enzyme  systems 
of  both  infected  and  uninfected  mosquitoes  to  determine  the  biochemical 
effects  of  parasitism  on  the  host. 

Animals  infected  with  helminths  will  be  drugged  with  anthelmintics 
and  the  worms  will  be  counted  and  their  position  in  the  gut  noted. 
Observations  will  be  made  of  the  action  of  the  drugs  against  various 
in  vitro  metabolic  assays.  Studies  on  the  location  and  mechanism  of 
drug  action  in  tapeworms  will  be  extended. 

Part  B  included  :  No. 
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1.  Parasite  Chemotherapy 

2.  Epidemiology 

3.  Columbia,  South  Carolina 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  A. 

Project  Title:  Virus-Parasite  Associations 

Principal  Investigator:  Geoffrey  M.  Jeffery 

Other  Investigators:  William  E.  Collins 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961): 
Total:        1  1/2 
Professional:    5/6 
Other:  2/3.        '  ■  /  ■ 

Project  Description: 

Objectives: 

To  determine  experimentally  if  parasites  might  be  associated  with 
some  of  the  virus  diseases  of  man  or  animals  as  vectors  or  in  some  other 
capacity.  To  study  such  relationships  under  natural  conditions  and  to 
investigate  known  virus  infections  and  known  populations  to  determine 
existing  relationships,  including  the  study  of  possible  intestinal 
viruses  among  institutionalized  mental  patients.   In  view  of  current 
findings,  further  study  the  relationships  of  virus-malaria  and  virus- 
endoparasite  associations  under  experimental  conditions.   Investigate 
the  possibility  that  certain  parasites  may  themselves  be  afflicted  with 
harmful  virus  infections.   Investigate  the  effects  of  parasitic  infections 
upon  virus  infections  and  vice  versa. 

Methods  Employed: 

Small  animals  and  their  common  parasites  are  used  in  attenpts  at 
transmission  of  viruses.  Viruses,  such  as  lynphocytic  choriomeningitis 
(LCM),  polio,  St.  Louis  encephalitis  (SLE),  and  encephalomyocarditis 
(EMC)  are  maintained  in  small  animals  by  serial  transmission,  providing 
infective  virus  material  for  experimental  work.  Besides  the  common 
helminth  parasites  of  mice,  Nippostronqylus  muris,  Nematospiroides  dubius, 
Hymenolepis  nana,  and  others,  the  malaria  parasites  Plasmodium  berqhei 
and  P.  qallinaceum  are  also  maintained  as  experimental  parasites.  Viruses 
and  parasites  are  brought  together  in  various  ways,  such  as  by 
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simultaneous  infection  in  animals,  during  cultivation  of  the  free-living 
stages,  or  by  simultaneous  exposure  of  the  host  to  infective  parasite 
stages  and  virus  suspensions.  Mosquitoes  are  dually  infected  with 
malaria  parasites  and  viruses  for  transmission  and  infectivity  studies. 
Tissue  culture  or  small  animals  are  used  for  detection  of  virus  infection 
carried  by  parasites  from  virus-infected  animals,  for  virus  detection  in 
parasites  suspected  of  harboring  viruses  in  nature,  and  for  detection  of 
virus  infection  in  arthropods.   Incidence  of  intestinal  viruses  and  their 
possible  association  with  parasites  in  institutionalized  mental  patients 
is  studied  with  animal  inoculation,  tissue  culture,  and  other  means. 

Major  Findings; 

In  chicks  inoculated  with  SLE  virus  and  P.  qallinaceum  the 
appearance  of  viremia  was  somewhat  earlier  and  for  about  the  same  duration 
as  when  virus  was  given  alone.   However,  the  viral  titer  appeared  to  be 
significantly  lower  in  the  dually  infected  chicks  as  corrpared  with  that 
in  chicks  receiving  only  virus. 

Studies  in  EMC  virus  in  chicks  indicate  that  these  hosts  develop 
a  viremia  when  inoculated,  the  titer  decreasing  with  the  increase  of  age 
in  the  chicks.   It  appears  that  the  addition  of  P.  qallinaceum  to  the 
system  has  a  reducing  effect  on  the  quantity  of  circulating  virus. 

Confirmatory  experiments  have  continued  to  verify  the  role  of  P. 
berqhel  in  mice  in  the  transport  of  SLE  virus  to  the  central  nervous 
system  when  the  latter  is  given  intraperitoneally. 

In  preliminary  studies  on  the  dual  infection  of  mice  with  N.  muris 
and  EMC  virus,  virus  has  been  recoverable  in  good  amounts  from  feces  of 
all  infected  mice,  regardless  of  the  route  of  inoculation  or  the  presence 
or  absence  of  N.  muris.  The  few  experiments  completed  have  not  as  yet 
revealed  detectable  quantities  of  virus  incorporated  in  parasitic  stages 
recovered  and  developed  from  virus  infected  mice.   Exposure  of  N.  muris 
larvae  to  high  concentrations  of  EMC  virus  daily  during  cultivation  did 
not  produce  infective  larvae  carrying  detectable  virus. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

Many  problems  associated  with  the  transmission  of  viruses  in  human 
and  animal  populations  remain  unsolved.   New  viruses  in  mammals  and  arthro- 
pods are  continually  being  discovered.  There  are  suggestions  in  the 
literature  and  theoretical  possibilities  that  parasites  may  act  as 
reservoirs  and  agents  of  transmission  for  viruses  of  importance  to  man. 
Elucidation  of  association  of  viruses  and  parasites,  both  experimental 
and  natural,  will  do  much  toward  bringing  about  a  more  cortplete  under- 
standing of  the  epidemiology  of  diseases  produced  by  such  organisms, 
alone  or  in  combination.  The  possible  role  of  malaria  in  transmitting 
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virus  from  host  to  host  either  by  extending  the  viremia  or  by  actually 
transporting  the  virus  in  the  sporozoite  is  of  epidemiological  inportance. 

Proposed  Course  of  the  f¥o.iect: 

The  general  course  of  the  project  will  be  changed  little. 
Repetition  and  expansion  of  the  experiments  combining  nematode  parasites 
and  viral  agents  in  the  vertebrate  host,  during  free-living  stages,  and 
in  culture,  will  be  carried  out.  An  increased  amount  of  effort  will  be 
directed  toward  the  association  of  viruses  and  malaria  parasites,  and 
possibly  other  protozoans.  The  detection  of  viruses  in  malaria  parasites, 
especially  the  sporozoites  by  fluorescent  antibody  techniques  and  by 
inoculation  will  be  attenpted.  The  possible  significance  of  simultaneous 
infection  of  mosquitoes  with  virus  and  malaria  parasites  will  be  explored. 
Further  refinement  of  viral  detection  methods  will  be  investigated  and 
incorporated  in  the  work  when  practicable.  Most  of  the  experimental  work 
planned  is  in  the  realm  of  artificial  viral-parasite  associations,  but  the 
possibility  of  extension  of  the  studies  to  naturally  occurring  associa- 
tions  will  be  always  in  mind  and  such  studies  will  be  pursued  as  oppor- 
tunities arise. 

Part  B  included s  Yes. 
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1.  Parasite  Chemotherapy 

2.  Epidemiology 

3.  Columbia,  South  Carolina 


PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 


Part  B. 


Honors,  Awards,  and  Publications. 

Honors  Relating  to  this  Project:    ■     ■  ^ 

For  Dr.  Geoffrey  M.  Jeffery:  '. 

Elected  Secretary-Treasurer  of  the  American  Society  of  Tropical 
Medicine  and  Hygiene. 

Councilor  for  the  South  Carolina  Academy  of  Science. 

Training  Grant  for  advanced  studies  in  Virology  and  Public  Health 
at  the  Yale  University  School  of  Medicine,  September  1960  through 
May  1961. 
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..      ^  1.     Parasite  Chemotherapy 

2.      Epidemiology 
•  ■  '     ■  3,      Columbia,  South  Carolina 

PHS-NIH 

Individual  Project  Report 

Calendar  Year  1961 

Part  A. 

Project  Title:  Development  of  Human  Pathogens  in  Immature  Insects 

Principal  Investigator:  William  E.  Collins         :        - 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961): 
Total:        1 
Professional:    l/S 
Other:  2/3 

Project  Description: 

Objectives: 

To  determine  experimentally  to  what  extent  immature  stages  of 
arthropods  will  support  growth  of  pathogenic  organisms  with  particular 
enphasis  on  the  viruses  and  protozoans  in  mosquito  larvae.   If  experi- 
mental evidence  indicates  the  growth  or  maintenance  of  these  micro- 
organisms in  insect  larvae,  investigations  will  be  made  to  determine  the 
possible  role  larval  infection  plays  in  the  transmission  of  these  infec- 
tions to  man. 

Methods  Employed: 

The  larvae  of  mosquitoes  belonging  to  several  different  genera  are 
exposed  to  virus  suspensions  under  varying  conditions.  The  quantity  of 
virus  present  in  larvae,  pupae,  and  adults  subsequent  to  exposure  is 
determined  by  small  animal  inoculations.  Transmission  of  the  virus  by 
the  adult  mosquitoes  is  made  using  small  animals  and  blood  pools. 

Major  Findings: 

Larvae  of  Aedes  aegypti  were  exposed  to  mouse  brain  suspensions 
of  St.  Louis  encephalitis  virus  (SLE).  The  virus  was  found  in  larval 
and  pupal  pools  in  detectable  titers  ranging  from  2.5  to:^6.0  mouse  log 
IC  LDcQ.  The  minimum  infection  rates  in  pupae  were  at  least  two  per 
cent.   Adult  male  and  female  mosquitoes  were  shown  to  contain  detectable 
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SLE  virus  titers  up  to  5.8  mouse  log  IC  LDc^.   Infection  rates  in  adult 
mosquitoes  were  about  one  per  cent.   Nine  confirmed  transmissions  of  SLE 
virus  by  bite  were  obtained. 

Larvae  and  pupae  of  CXilex  pipiens  quinquefasciatus  mosquitoes 
demonstrated  SLE  virus  to  a  lesser  degree  than  did  Aedes  aeqypti.  The 
infection  rates  in  the  adults  were  at  least  three  per  cent  with  44  adult 
female  and  11  adult  male  mosquito  pools  being  positive  for  SLE  virus. 
A  total  of  19  confirmed  transmissions  of  SLE  virus  by  larval  exposed  C. 
pipiens  quinquefasciatus  have  been  obtained. 

Significance  to  Bio-Medical  Research  and  the  Rroqram  of  the  Institute; 

The  presence  of  viruses  and  protozoans  in  mosquito  breeding  pools  . 
as  a  result  of  inproper  sanitation  procedures  or  by  death  and  deconposi- 
tion  of  infected  animals  and  arthropods  poses  the  possibility  that  these 
organisms  may  be  taken  up  by  the  mosquito  larvae  and  subsequently  trans- 
mitted by  the  adults.  Information  on  such  larval  infection  will  add  to 
a  more  conplete  understanding  of  the  epidemiology  of  a  number  of  arthro- 
pod-borne diseases. 

Proposed  Course  of  the  Pro.ject; 

The  general  course  of  the  project  will  be  changed  little.  The 
ability  of  mosquito  larvae  of  different  genera  to  take  up  St.  Louis 
encephalitis  or  other  viruses  and  the  effect  of  environmental  conditions 
on  the  transmission  of  these  infections  will  be  tested. 

Part  B  included:  Yes. 
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Part  B. 


Honors,  Awards,  and  Publications. 

Publications  other  than  abstracts  from  this  project: 

Collins,  Wm.  E.   Trans-stadial  passage  of  St.  Louis  encephalitis  virus 
in  Aedes  aegypti  mosquitoes.  Am.  J.  Trop.  Med.  and  Hyg. 
(In  Press)  1961. 
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Project  Title:  Insect  Tissue  Culture 

Principal  Investigators  William  E.  Collins 

Other  Investigators:  None  .  .  " 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961) : 
Total:        2/3 
Professional:  l/3 
Other:        1/3 

Project  Description: 

Objectives: 

To  establish  insect  tissues  in  culture  in  order  to  better  study 
those  factors  necessary  for  insect  growth  and  metamorphosis  and  the  effect 
of  microorganisms  on  insect  tissues.  To  determine  which  of  the  viruses, 
protozoans  , or  helminths  will  persist,  develop  or  multiply  in  the  different 
insect  tissues  grown  in  vitro  using  both  natural  vectors  and  unrelated 
species. 

Methods  Employed:  / 

Tissues  and  cells  from  moth  larvae  and  pupae  and  from  mosquito 
larvae,  pupae  and  adults  are  removed  and  set  up  in  experimental  culture 
media  using  several  different  culture  methods.  The  presence  of  mitosis, 
tissue  contractility  or  general  cell  condition  are  used  as  indications 
of  tissue  growth  or  maintenance.  Viruses  are  added  to  such  cultures  and 
periodic  sanples  collected  and  titrated  in  small  animals.  Protozoans  are 
added  and  microscopic  examinations  made  to  determine  persistence  or 
development  of  the  parasites.  Guts  of  mosquitoes  previously  infected 
with  Plasmodium  sp.  are  removed  and  set  up  in  culture.  Periodic  examina- 
tion and  measurement  of  the  parasite  development  are  made. 
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Ma.jor  Findings: 

A  number  of  different  lepidopteran  tissues  have  undergone  grovrth 
or  extended  maintenance  to  some  extent  in  culture.  Among  these  are 
caterpillar  hemocytes  and  prepupal  and  pupal  fatbody  and  cells  of  the 
ovariole  sheath.  The  virus  of  St.  Louis  encephalitis  has  been  maintained 
in  cultures  of  caterpillar  hemocytes  from  the  catalpa  sphinx  (Caratomia 
catalpae)  for  periods  of  up  to  10  days.  There  appears  to  be  no  increase 
in  virus  titer  in  this  tissue.  Prepupal  and  pupal  fat  body  cells  readily 
proliferate  in  hanging  drop  culture  remaining  healthy  for  10  to  14  days. 
Virus  studies  with  SLE  virus  have  indicated  that  the  virus  not  only 
persists  for  an  extended  period  in  such  cultures  but  appears  to  increase 
in  titer  between  the  sixth  and  eighth  days  of  culture. 

Significance  to  Bio-Medical  Research  and  the  Program  of  the  Institute; 

Insects  serve  as  alternate  hosts  for  a  number  of  virus  and  proto- 
zoan diseases  of  man.   Insect  tissue  culture  would  offer  the  opportunity 
to  study  these  parasites  and  their  growth  in  insect  cells  in  vitro,  and 
thus  quite  possibly  shed  new  light  on  parasite  growth  requirements, 
arthropod  tissue  specificity  and  reasons  why  many  human  pathogenic  viruses 
will  multiply  in  the  insect  with  no  visible  or  apparent  pathology.  These 
•  studies  may  yield  information  on  those  factors  controlling  the  ability  of 
insect  vectors  to  transmit  virus  and  protozoan  diseases  whereas  closely 
related  species  of  insects  do  not. 

Proposed  Course  of  the  Project: 

Various  tissues  of  mosquito  larvae,  pupae,  and  adults  and  moth 
larvae  and  pupae  will  be  established  in  culture  and  tested  for  their 
ability  to  support  the  virus  of  St.  Louis  encephalitis.  Microscopic 
studies  will  be  made  in  efforts  to  detect  any  cytopathology  of  the  tissue 
as  a  result  of  virus  infection.   In  addition,  fluorescent  antibody  studies 
will  be  made  to  determine  in  which  cells  or  tissues  the  virus  is  present. 
Guts  from  mosquitoes  infected  with  Plasmodium  sp.  will  be  set  up  in 
different  culture  media  in  an  attenpt  to  determine  those  factors  necessary 
for  the  development  of  sporozoites  _in  vitro.  Further  studies  on  the 
effect  of  virus  on  caterpillar  blood  cells  and  ovariole  tissue  will  be 
made.   Further  studies  on  the  effect  of  virus  on  lepidopteran  prepupal 
and  pupal  fatbody  and  ovarial  tissue  will  be  made. 
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Project  Title:   Studies  of  the  biology  of  simian  malaria  and  of 
human  malaria  in  simians 

Principal  Investigators:   Charles  G.  Dobrovolny  and  Don  E.  Eyles 

Other  Investigators:   Robert  L.  Ingram,  Peter  Contacos,  Harvey  Elder, 
Frances  E.  Jones  and  John  R.  Jumper 

Cooperating  Units:   Section  on  Clinical  Studies,  Laboratory  of 
Parasite  Chemotherapy 
Communicable  Disease  Center,  Atlanta,  Georgia 

Man  Years  (calendar  year  1961): 
Total:         5 
Professional:   3 
Other:         2 

Project  Description: 

Ob  jectives :   1)  To  determine  and  describe  the  stages  in  the  life  cycle 
of  newly  isolated  species  and/or  strains  of  simian  malaria  with  special 
emphasis  on  the  development  of  exoerythrocytic  bodies;  compare  the  morphology 
and  the  host  parasite  relationship  of  the  isolates  with  known  species; 
to  provide  materials  and  correlative  information  for  projects  on  development 
of  exoerythrocytic  parasites  in  vitro  and  the  chemotherapy  of  human  malaria. 
2)  Employing  various  methods  of  inoculation  to  determine  if  any  of  the  human 
malarias  can  be  grown  in  simians;  determine  the  types  of  cells  parasitized, 
and  trace  the  development  from  sporozoite  to  mature  schizont. 

Methods  Employed:   1)  New  isolates  of  monkey  malaria  received  from  the 
Far  East  Research  Unit  and  other  sources  are  maintained  in  monkeys  or  held 
in  the  deep  freeze.   Transmission  from  host  to  host  is  accomplished  through 
intravenous  inoculation  of  infected  blood.  For  study  of  exoerythrocytic 
stages  transmission  is  made  by  intravenous  inoculation  of  large  numbers  of 
salivary  glands  dissected  from  infected  mosquitoes.   Liver  biopsies  made  on 
selected  days  after  inoculation  of  monkeys  with  sporozoites  are  examined 
microscopically  for  exoerythrocytic  bodies.   2)   The  same  techniques  are 
employed  in  dealing  with  human  malaria  in  monkeys. 

Major  Findings:   A  new  species  of  vivax-type  malaria  isolated  from  the 
pigtailed  macaque  (Macaca  nemestrina)  from  Malaya  was  described.  This  para- 
site was  passed  to  other  species  of  macaques  and  was  also  studied  in  normal 
and  splenectomized  rhesus  monkeys.   Itl^y^s  named  Plasmodium  fieldi. 
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Isolates  of  new  strains  of  P.  cynomolgi,  P.  inui  and  P.  knowlesi  from 
Southeast  Asian  monkeys  were  studied.   Some  of  these  isolates  like  P.  f ieldi 
may  also  prove  to  be  new  species. 

Five  species  of  Haematozoa  were  recovered  from  the  livers  and  blood  of 
Macaca  nemestrina  the  pigtailed  monkey  from  Malaya.  Attempts  at  passage  to 
other  species  of  monkeys  were  not  successful, 

Exoerythrocytic  stages  of  P.  inui  (characteristics  similar  to  human 
P.  malar iae)  and  P.  gonderi  (vivax  type)  were  studied.   Attempts  to  establish 
these  simian  malaria  strains  in  man  are  referred  to  under  Project  No.  134. 

Rhesus  monkeys  inoculated  with  human  blood  infected  with  P.  vivax  as  well 
as  those  that  received  blood  infected  with  P.  falciparum  failed  to  develop 
parasitemias.   Biopsies  taken  from  a  number  of  monkeys  inoculated  with 
sporozoites  of  P.  vivax  were  examined  for  exoerythrocytic  parasites.   The 
results  are  inconclusive. 

This  project  was  curtailed  due  to  failure  to  raise  and  maintain  colonies 
of  suitable  mosquito  hosts  for  an  extended  period  of  time.  Also  much  time 
was  spent  in  relocation  of  the  laboratory  from  Memphis  to  Chamblee. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
This  project  is  part  of  an  intergraded  program  of  the  Laboratory  of  Parasite 
Chemotherapy  to  study  simian  malaria  in  monkeys  and  man.   Studies  are  made  of 
the  biology  (host-parasite  relationship,  life  cycles,  etc.)  of  the  species 
and  strains  of  simian  malaria  in  monkeys  in  order  to  proceed  with  chemo- 
therapeutic  studies  and  studies  of  the  parasites  in  man.  Any  degree  of 
success  in  the  passage  of  human  malaria  to  monkeys  would  be  a  worth-while 
scientific  contribution  in  making  available  a  lower  animal  host  for  study  of 
the  disease  and  its  possible  control. 

Proposed  Course  of  the  Project:   The  studies  will  be  continued  and  ex- 
tended to  include  investigations  of  new  species  and  strains  of  simian  malaria 
from  monkeys  and  apes  from  the  old  as  well  as  the  new  world.   Chemo thera- 
peutic studies. for  evaluation  of  antimalaria  drugs,  not  conducted  during  the 
past  year,  will  be  resumed.   Priority  will  be  given  to  studies  of  species, 
such  as  P.  inui,  which  have  not  been  established  in  man.  Also  on  the  agenda 
for  next  year  are:   a  search  for  more  efficient  insect  vectors  of  monkey 
malaria;  passage  of  simian  malaria  to  other  species  of  primates;  resumption 
of  attempts  to  grow  the  parasites  in  tissue  cultures  and  immunological 
studies. 


Part  B  included  -  Yes 
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Part  B     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Eyles,  D.  E.   Susceptibility  of  Anopheles  alblmanus  to  primate  and 
avian  malarias.  Mosquito  News,  2£:368-371,  1961. 

Eyles,  D.  E.  and  Coatney,  G.  R.  Effect  of  certain  drugs  on  exoery- 
throcytic  parasites  of  Plasmodium  cynomolgi.   (In  press) 

Eyles,  D.  E.   The  Experimental  Chemotherapy  of  Toxoplasmosis. 
"Experimental  Chemotherapy"  by  Schnitzer  and  Hawking.   (In  press) 

Eyles,  D.  E.   Chemotherapy  of  Toxoplasmosis.   Proceedings  of  Council 
for  Research  in  Glaucoma  and  Allied  Diseases.   (In  press) 
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Project  Title:   Immunological  studies  of  malaria  parasites. 

Principal  Investigator:   Robert  L.  Ingram 

Other  Investigators:   Charles  G.  Dobrovolny  and  John  R.  Jumper 

Cooperating  Units:   None 

Man  Years  (calendar  year  1961): 
Total:        3/8 
Professional:   1/4 
Other:        1/8 

Project  Description: 

Objectives:   To  study  immunological  relationships  among  simian  malarias 
and  between  simian  malaria  and  certain  species  of  human  malarias.  Also,  to 
study  the  immunological  similarity  between  different  stages  of  the  same 
malaria  species. 

Methods  Employed:  Antibodies  were  obtained  from  convalescent  animals 
which  had  been  infected  several  times  with  a  species  of  malaria  and  challenged 
with  the  homologous  species  until  no  parasitemia  developed.  Antibodies  were 
also  obtained  by  injecting  rabbits  with  infected  blood  from  monkeys. 
Sporozoites  were  injected  into  rabbits  as  another  way  of  obtaining  antibodies. 
Serum  was  collected  from  the  animals  and  fractionated  with  ammonixim  sulfate 
to  obtain  the  gamma-globulin  component;  this  fraction  was  dialyzed  against 
buffered  saline,  quantitated  for  the  amount  of  protein,  and  conjugated  with 
fluorescein  isothiocynate  (F.I.C).   This  preparation  was  used  in  the 
fluorescent  antibody  studies  in  a  conventional  way.   Tissue  was  removed  from 
monkeys  by  laparotomy  and  prepared  according  to  standard  histological 
techniques . 

Major  Findings:   Serum  obtained  from  hyperimmune  monkeys  which  had  been 
infected  with  the  blood  forms  of  the  B  strain  of  Plasmodium  cynomolgi 
readily  stained  the  blood  stages  of  the  homologous  species  by  the  fluorescent 
antibody  technique.   Blood  stages  of  Plasmodium  cynomolgi,  Plasmodium  gonderi, 
and  Plasmodium  inui  were  also  stained  with  the  labeled  B  strain  serum.   The 
degree  of  the  interaction  was  difficult  to  determine  by  the  fluorescent 
antibody  method.   Later,  attempts  were  made  to  stain  the  -  rrian  malaria  species, 
P.  vivax,  P.  malar iae,  and  P.  falciparum  with  the  B  stra:  ^  ;.=rxmi  by  the 
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fluorescent  antibody  technique.   None  of  these  parasites  showed  an  appreciable 
reaction. 

Significance  to  Bio-medical  Research  and  Program  of  the  Institute; 
The  demonstration  that  convalescent  serum  from  a  malaria  infected  animal  can 
be  used  to  react  with  the  homologous  parasite,  and  in  some  cases  a  hertero- 
logous  species  of  malaria,  by  the  fluorescent  antibody  method  provides  a  new 
tool  for  the  epidemiologist  in  the  study  of  malaria.   It  should  be  possible 
now  to  tell  not  only  if  the  individual  has  malaria,  but  whether  or  not  he 
has  had  it  in  the  immediate  past.   The  finding  has  facilitated  the  use  of 
the  fluorescent  antibody  technique  in  the  study  of  the  cycle  of  simian 
malaria  in  the  mammalian  host.  When  the  fluorescent  antibody  technique  be- 
comes sufficiently  quantitative,  its  application  to  the  study  of  malaria  as 
a  zoonosis  should  have  some  utility. 

Proposed  Course  of  the  Project:   Studies  of  the  immunological  inter- 
action between  simian  and  human  malarias  will  be  extended.   Further  studies 
of  the  immunological  relationships  among  simian  malarias  will  be  correlated 
with  morphological,  physiological,  and  host  susceptibility  investigations. 
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Part  B.  Honors,  Awards,   and  Publications 

Publications  other  than  abstracts  from  this  project: 

Ingram,   Robert  L.,  Otken,   Luther  B.,  Jr.   and  Jumper,  John  R.      Staining  of 
malarial  parasites  by  the   fluorescent  antibody  technic.     Proc.   Soc. 
Exp.  Biol,   and  Med.,      106:     52-54,      1961, 

Honors  and     awards  relating  to  this  project: 

None 
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Part  A. 

Project  Title:  Tissue  and  cell  cultures. 

Principal  Investigators  Robert  L.  Ingram 

Other  Investigators:  Frances  E.  Jones  and  John  R.  Jumper  "  , 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961): 
Total:  1/2 

Professional:      l/4 
Other:  l/4 

Project  Description: 

Objective:  To  develop  methods  for  maintaining  adult  liver  tissue  with 
a  view  of  studying  the  tissue  phases  of  malaria  parasites  in.  vitro.  These 
studies  to  include  biology  of  the  organism,  effects  of  chemotherapeutic  agents 
against  the  parasite,  and  biochemical  studies  of  host-parasite  relationships.— 

Methods  Employed;  Adult  liver  tissue  is  obtained  from  monkeys  by 
laparotomy;  other  tissues  are  taken  from  chick  embryos;  monkey  kidney  and 
other  cells  are  cultured  as  monolayers.   Standard  tissue  culture  methods  are 
employed.  Various  compositions  of  cell  nutrient  materials  are  tested  for 
their  effect  upon  the  tissue,  and  hormones  and  cofactors  are  added  to  the 
medium;  the  conditions  are  varied  to  give  the  most  favorable  results.  Cyto- 
chemical,  histological,  and  cell  count  methods  are  used  to  evaluate  the  suc- 
cess of  the  cultures, 

Maior  Findings:  Sufficient  success  has  been  obtained  in  maintaining 
adult  organized  monkey  liver  cultures  that  many  problems  of  the  exoerythro- 
cytic  phase  of  simian  malaria  can  be  studied  in.  vitro.  Excellent  survival 
of  the  tissue  in  culture  for  2  days,  and  survival  of  50^  or  more  of  the 
tissue  for  4  days  has  been  accomplished.  A  number  of  variations  of  the  com- 
position of  the  culture  medium  and  accessory  factors,  which  were  reported 
previously,  has  been  made;  none  have  improved  substantially  the  survival 
time  of  the  tissue.  However,  the  additional  tests  have  given  further  support 
to  the  previous  findings. 
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Most  of  the   cofactors,  hormones  and  other  compounds  which  were  used  in 
the  adult   liver  tissue  experiments,  were  tested   for  their  effect  on  monkey 
kidney   cells   cultured  in  roller  tubes.     The  effects  of   cortisone,   insulin, 
growth  hormone,    sulfapyrazine,  pyrimethamine,   6-mercaptopurine,   and 
aminopterin  in  these   cultures  were   comparable  to  those  that  were  produced 
when  these   compounds  were  added  to  the  medium  of  the  adult    liver  cultures. 
A  possible   exception  being  that  growth  hormone  appeared  to   stimulate   cell 
proliferation,  whereas  it  apparently  had  no  effect  of  increasing  the   sur- 
vival of  the  adult  tissue. 

Other  findings  indicate  that  drugs  which  are  used  as   chemotherapeutic 
agents  may  interfer  with  the   survival  of  the  tissue   in  which  the  parasites 
are  grown  and,     therefore,  make  difficult  the  evaluation  of  the  drug 
against  the  organism.   .   . 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute t 
Adult   liver  tissue  apparently  has  been  one  of  the  most  difficult  tissue  to 
maintain  iri.  vitro.     Consequently,   any   success  along  these   lines  would  be  of 
interest  to  tissue   culture  workers.      Since     the   liver  performs  so  many 
functions,    successful   culture  in  vitro  would  make  many   studies  possible.      In 
addition,  many  parasitic  organisms  have  a  part  of  their  cycle  in  the   liver. 
It  would  be  useful  to  study  the   liver  stages  of  these  organisms  in,  vitro. 
In  certain  biochemical  investigations  the  use  of   intact  tissue  would  be  more 
desirable  than  homogenates  or  the  usual  tissue    slices  as  the  tissue   could  be 
studied   for  a  much  longer  time. 

Proposed  Course  of  the  Project;     The  methods  developed   from  these  in- 
vestigations will  be  utilized  to   study  the  tissue   stages  of   simian  malarias. 
These   studies  will  include  biology  of  the  parasite,    chemotherapeutic  agents, 
and  elucidation  of  the  malaria  cycle   in  the  monkey. 

Part  B.   included   -  No  '    . 
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Project  Title:  Biochemical  studies  of  simian  malarias. 

Principal  Investigator:   Robert  L.  Ingram 

Other  Investigators:  None 

Cooperating  Units:  None 

Man  Years  (calendar  year  1961): 
Total:        5/8 
Professional:  1/2 
Other:        1/8 

Project  Description: 

Objectives:  To  study  the  biochemistry  of  malaria  organisms  and  to 
utilize  this  information  to  further  the  study  of  chemotherapeutic  agents 
against  the  parasite.  Also,  to  determine  the  cycle  of  the  organism  in  the 
mammalian  host  by  biochemical  methods. 

Methods  Employed:  A  number  of  simian  malarias,  along  with  Plasmodixim 
gallinaceimi.  and  Plasmodium  berghei,  are  maintained  in  the  laboratory,  and 
constitute  the  source  material  for  these  studies.   In  general,  standard 
biochemical  procedures  are  followed  for  the  isolation,  separation,  and 
identification  of  the  various  chemical  components  being  studied.   Hot  tri- 
chloroacetic acid  (TCA) ,  perchloric  acid  (PA),  or  107o  sodivmi  chloride  is 
used  to  extract  nucleic  acids  from  the  organisms.   Following  some  preliminary 
treatments,  the  nucleic  acids  are  precipitated  with  2.5  volumes  of  cold 
ethanol..   The  nucleic  acids  are  separated  into  deoxyribonucleic  acid  (DNA)  and 
nucleotides  of  ribonucleic  acid  (RNA) .  DNA  is  hydrolyzed  with  hot  HCL  or 
perchloric  acid.  Chromatographic  and  spectropho tome trie  methods  are  used  to 
isolate  and/or  identify  the  various  components  of  the  hydrolysis  mixtures. 
Suitable  substrates  are  used  when  enzymes  are  studied. 

In  the  case  of  the  isotope  tracer  studies,  infected  mosquitoes  are  fed 
H-^-labeled  thymidine;  sporozoites  from  these  mosquitoes  are  injected  into  a 
"clean"  monkey.   Tissue  is  taken  from  this  animal  for  histological  sections; 
autoradiographs  of  these  sections  are  made  by  standard  procedures. 
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Major  Findings:   Nucleotides  and  nucleic  acids  have  been  extracted  from 
a  number  of  malaria  species.   Most  of  the  common  mononucleotides  of  adenosine, 
guanosine,  cytidine,  and  uridine  have  been  tentatively  identified  from  the 
cold  trichloroacetic  acid  or  acid  soluble  fraction.   Nucleotides  of  adeno- 
sine are  present  in  greatest  quantity  and  those  of  cytidine  the  least.   Com- 
pounds of  inosine  (hypoxanthine  riboside)  are  always  present,  but  have  not 
been  more  specifically  identified.   Thus  far,  of  the  malarias  studied,  all 
appear  to  have  essentially  the  same  nucleotides  in  the  acid  soluble  fraction. 
The  parasites  contain  predominately  deoxyribonucleic  acid  (DNA) .   The  amount 
of  DNA  present  in  any  infected  blood  sample  is  proportioned  to  the  number  of 
parasites  present.   The  amount  of  ribonucleic  acid  (RNA)  decreases  as  the 
number  of  parasites  increase. 

Results  of  the  study  of  the  cycle  of  the  B  strain  of  P.  cynomolgi  in  the 
monkey  by  means  of  isotope  tracer  and  the  fluorescent  antibody  techniques  are 
inconclusive.   This  work  was  greatly  curtailed  by  the  lack  of  mosquitoes 
following  the  move  from  Memphis. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute: 
As  nucleic  acids  play  such  an  important  role,  not  only  in  the  nature  of  the 
organism,  but  also  in  its  survival,  information  concerning  these  biologically 
important  compounds  from  any  source  is  likely  to  be  useful.  Also,  information 
of  this  kind  is  noticeably  lacking  from  parasitic  protozoa  and  other  parasito- 
logical  organisms.   Information  gained  from  these  studies  should  have  applica- 
tion in  our  chemo therapeutic  research  and  possibly  that  of  other  workers 
concerned  with  similar  problems. 

The  isotope  tracer  method  employing  autoradiographs  has  wide  application 
in  biochemistry  and  the  successful  utilization  of  this  technique  to  solve 
parasitological  problems  should  prove  useful  to  other  biologists. 

Proposed  Course  of  the  Project:   Studies  of  the  nucleic  acids  and  their 
components  will  be  continued.   Numerous  samples  of  DNA,  and  nucleotides  of 
RNA  from  many  different  malaria  organisms  are  on  hand.   These  fractions  await 
further  studies.   In  vitro  cultures  or  suspensions  of  the  blood  forms  of  the 
organisms  will  be  tested  for  various  enzyme  systems.   The  effect  of  anti- 
metabolites and  other  compounds  on  these  systems  will  be  determined.   These 
studies  also  will  be  conducted  on  the  e.e.  stages  of  malaria. 


Part  B  included  -  No 
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Project  Title:   Studies  on  simian  malarias  in  human  volunteers 

Principal  Investigator:   G.  Robert  Coatney 

Other  Investigators:   Peter  G.  Contacos,  Harvey  A.  Elder, 

Charles  G.  Dobrovolny,  and  Don  E.  Eyles 

Cooperating  Units:  Department  of  Justice,  Bureau  of  Prisons,  and 

Institute  for  Medical  Research,  Christ  Hospital, 
Cincinnati,  Ohio 

Man  Years  (calendar  year  1961) : 
Total:         6 
Professional:   1  1/3 
Other:        4  2/3- 

Project  Description: 

Objectives: 

To  continue  the  study  of  simian  malarias  in  human  volunteers  with 
special  emphasis  on  transmissibility  from  man  to  man  by  mosquitoes. 

Methods  Employed:   Normal  inmate  volunteers  at  the  U.  S.  Penitentiary, 
Atlanta,  Georgia,  are  screened  before  they  are  admitted  to  the  project. 
Volunteers  are  under  the  care  of  the  resident  investigators  whether  handled 
as  outpatients  or  as  inpatients.   They  are  exposed  to  infection  either  by 
the  bites  of  infected  mosquitoes  or  by  the  intravenous  inoculation  of  para- 
sitized homologous  blood.   They  freely  submit  themselves  to  all  necessary 
laboratory  procedures  and  receive  medications  only  as  prescribed.   Partici- 
pation on  a  project  varies  from  6  to  18  months  depending  on  the  nature  of 
the  project. 

Major  Findings: 

Plasmodium  cynomolgi  bastianellii  (hereafter  referred  to  as  the  B  strain 
of  F_.    cynomolgi)  and  Plasmodium  cynomolgi  cynomolgi  (hereafter  referred 
to  as  the  M  strain  of  P.  cynomolgi) 

The  implications  of  the  establishment  of  2  strains  of  P.  cynomolgi  in 
man,  especially  as  they  may  relate  to  malaria  eradication,  gave  top  priority 
to  our  studies  with  simian  malarias  in  man  during  calendar  year  1961. 
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As  soon  as  we  obtained  a  human  infection  with  the  M  strain  of  P,  cyno- 
molgi  following  bites  of  mosquitoes  infected  from  a  monkey,    it  seeired  desir- 
able to  determine  whether  the  capacity  of  this  strain  to  produce  infections 
in  man  coiild  be  potentiated  by  serial  passage.     The  infection  was  transferred 
by  blood  from  the  original  human  infection  to  a  clean  volunteer  and  then  to 
a  monkey.     A,   freeborni  mosquitoes,  infected  by  feeding  on  this  monkey,  were 
allowed  to  bite  h  volunteers.      Three  rf  these  I|  volunteers  develcp^ed  patent 
infections  in  17  to  19  days,   in  contrast  to  only  one  patent  infection  in  82 
days  in  the  original  eleven  transmisricn  attsnrots.     This  strain  was  also 
passaged  serially  by  blood  inoculation  frcm  the  original  human  infection 
through  3  human  vclunteerc.     Maxiraim  parasitemias  in  the  1st,  2nd,  and  3rd 
passages  were  l60,  12^0,   and  8300  parasites  per  crun.   of  blood,  respectively. 
These  results  suggest  that  once  established  in  man,   serial  passage  of  this 
strain  not  only  potentiated  its  transmissibility  from  monkey  to  man  by  mos- 
quitoes, but  also  its  ability  to  adapt  to  the  human  being  as  a  host. 

Life  pattern  (relapse)   studies  using  the  B  strain  of  P.   cynomolgi  are 
in  progress.     In  the  7  volunteers  who  developed  patent  infections,  no  unequiv- 
ocable  relapses  have  occurred  up  to  130  days  after  treatment  on  one  day  with 
30  grains  of  quinine  sulfate. 

Infections  produced  by  the  inoculation  of  blood  parasitized  with  the  B 
or  Yi  strain  of  P.  c;/Ticr.iolgi  exhibited  no  significant  differences  in  clinical 
manifestations.     However,  when  infections  induced  by  mosquito  bites  are  com- 
pared,  several  differences  were  apparent:     the  duration  and  height  of  the 
fevers  vrere  greater,  the  tertian  patterns  v/ere  more  numerous  and  typical,  and 
the  frequency  of  splenomegaly  was  higher  in  volunteers  infected  with  the  K 
strain  than  in  those  infected  \rith  the  B  strain, 

Tvrelve  atteirpts  at  man  to  man  transmission  by  the  bites  of  Anopheles 
freeborni  infected  with  P.  cynomolgi,   7  with  the  M  strain  and  5  with  the  B 
strain,  were  successfvl.     These  results  suggest  that  normal,   i.e.  mosquito, 
transmission  of  these  2  strains  of  simian  malaria  can  occur  from  man  to  man 
with  a  high  degree  of  frequency.     It  was  also  demonstrated  that  simian  malsiria 
can  be  transmitted  from  man  back  to  the  mcnl^ey  by  mosquitoes  infected  from  man, 
¥e  consider  it  even  more  significant  to  have  been  able  to  transmit  simian 
malaria  consecutively  from  monkey  to  man  to  man  to  man  by  mosquito  bites.      In 
this  connection,   it  should  be  noted  that  mosquitoes  can  becons   infected  in  the 
presence  of  very  low  garaetocyte  counts  in  human  beings  infected  with  simian 
malaria  (less  than  50  gametocytes  per  cmm.  of  blood),  and  further,  that  rela- 
tively few  bites  of  these  infected  mosquitoes  will  produce  the  full  syndrome 
of  malaria  in  clean  volunteers, 

Plasmodium  Invd.  and  Plasmodium  gonderi 

One  atteupt  to  transmit  P.   inui  (a  quartan-like  parasite)   and  3  attenqjts 
to  transmit  P.   gonderi  (a  vivax-like  pairasite)   from  monkey  to  man  by  sporo- 
zoites  have  been  unsuccessful  to  date. 
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SJFpiificance  to  Eio-nedlcal  Research  and  the  Program  of  the  Institute; 
This  country,  along  vri.th  other  countries  of  the  world,  is  committed  to  a  pro- 
gram of  world-vjide  eradication  of  malaria.     In  the  past,  it  has  been  considered 
by  most  malariologists  that  non-human  reservoirs  would  not  be  a  problem  in 
malaria  eradication,     HowevBr,   the  results  of  these  studies  suggest  that  we 
should  reconsider  our  thoughts  on  the  role  of  non-hunian  reservoirs  of  malaria 
in  programming  for  vjorld-wide  eradication  of  malaria. 

Proposed  Course  of  the  Project;     To  continue  studies  on  simian  malarias 
with  emphasis  on  the  following:     (1)   the  establishment  of  other  simian  species 
of  malaria  in  man,    (2)   in  vivo  cross  immunity  studies  between  simian  and  human 
malarias,  and  (3)   increasing  the  ability  of  simian  malarias  to  adapt  to  human 
beings  by  the  rapid  passage  of  parasites  through  up  to  20  volunteers. 

Part  B  included  -  Yes 
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Part  B    Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Beye,  H.K.  Getz,  M.E.,  Coatney,  G.R.,  Elder,  H.A.,  and  Eyles,  D.E, 
Simian  malaria  in  man.  Am.  J.  Trop.  Med.  and  Hyg.,  10:311-316,  1961. 

Coatney,  G.R.,  Elder,  H.A, ,  Contacos,  P.O.,  Getz,  M.E.,  Greenland,  R., 
Rossan,  R.N.,  and  Schmidt,  L.H.   Transmission  of  the  M  strain  of 
Plasmodium  cynomolgi  to  man.  Am.  J.  Trop.  Med.  and  Hyg.,  10:673-678,  1961. 

Contacos,  P.G.,  Elder,  H.A.,  Coatney,  G.R.  and  Genther,  C.  Man  to  man 
transfer  of  two  strains  of  Plasmodium  cynomolgi  by  mosquito  bite. 
Am.  J.  Trop.  Med.  and  Hyg.,  in  press. 

Kuvin,  S.F.,  Beye,  H.M. ,  Stohlman,  F.,  Jr.,  Contacos,  P.G.  and 
Coatney,  G.R.   Clinical  and  physiological  responses  in  sporozoite-induced 
Plasmodium  cynomolgi  bastianellii  and  Plasmodium  vivax  infections  in  normal 
volunteers.   J.  Clin.  Invest.,  in  press. 


Serial   No,    NIAID-134-A 

1.  Parasite  Chemotherapy 

2.  Section  on  Clinical 

Studies 

3.  Atlanta,   Georgia 


PHS-NIH 

Individual   Project  Report 

Calendar  Year   1961 


Part  A 


Project  Title:   Studies  in  human  malaria 

Principal  Investigator:   G.  Robert  Coatney 

Other  Investigators:   Peter  G.  Contacos,  Harvey  A.  Elder, 

Martin  D.  Young,  and  Geoffrey  M.  Jeffery 

Cooperating  Units:  Department  of  Justice,  Bureau  of  Prisons 

Man  Years  (calendar  year  1961): 
Total:        2  1/3 
Professional:    2/3  ;    : 

Other:        1  2/3  :• 

Project  Description: 

Objectives:   To  evaluate  new  antimalarial  drugs  and  to  study  parasite 
resistance  to  drugs  as  they  may  relate  to  malaria  eradication. 

Methods  Employed:   Normal  inmate  volunteers  at  the  U,  S.  Penitentiary, 
Atlanta,  Georgia,  are  screened  before  they  are  admitted  to  the  project.  Vol- 
unteers are  under  the  care  of  the  resident  investigators.   They  are  exposed 
to  infection  either  by  the  bites  of  infected  mosquitoes  or  by  the  intravenous 
injection  of  parasitized  blood.   They  submit  freely  to  necessary  laboratory 
procedures  and  receive  medications  only  as  prescribed.   Participation  may  be 
from  6  to  18  months  depending  on  the  nature  of  the  project. 

Major  Findings: 

Burroughs -Wellcome  377C54: 

B-W  377C54,  l,6-dihydroxy-2,5-bis(cyclohexylaminomethyl)  naphthalene,  . 
has  been  reported  to  be  a  good  schizontocide  against  human  malarias,  with 
activity  similar  to  that  of  chloroquine.   Since  this  drug  had  not  been  tried 
in  this  country,  we  used  it  in  3  cases  of  falciparum  malaria.   The  drug  in 
each  case  was  given  at  a  dosage  schedule  twice  that  used  in  studies  reported 
in  the  available  literature.   It  was  administered  as  follows:   300  mg.  orally 
every  12  hours  for  4  doses,  resulting  in  a  total  dosage  of  1.2  grams  given 
in  36  hours.   The  first  case  was  an  infection  with  a  South  Rhodesian  strain 
of  P.  falciparum.   Before  treatment,  the  count  was  13,000  parasites  per  cmm 
of  blood.   Twelve  hours  after  the  last  dose  was  given,  blood  smears  were 
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negative.     At  ^  days  post-therapy,   gametocj'tes  appeared;   by  the  l6th  day, 
asexual  stages  reappeared.     The  patient  was  retreated  with  the  saite  drug 
regimen.     Tvfenty-seven  days  after  the  2nd  treatment,  parasites  again  reappeared. 
The  infection  was  finally  terminated  with  6OC  r.g  chloroquine  base  given  orally 
in  one  dose. 

The  other  2  cases  were  patients  with  infections  of  a  clilcroquine  resist- 
ant Colombian  strain  of  P.   falciparum  that  brcke  through  mepacrine  suppression. 
In  one  case,  377C5U  therapy  was  started  when  the  parasite  count  was  2,500  per 
cmm.   of  blood.     The  counts  were  2^,000  at  12  hours  and  7,500  at  36  hours  when 
the  last  dose  was  given.     At  li8,   60,   and  70  hours-,   the  counts  were  10,000, 
12,500,   and  25jOOO  parasites  per  crjm.,  respectively.      The  other  case  responded 
in  a  siirjJlar  manner  although  parasitemia  was  of  a  lower  order.     The  parasites 
were  cleared  from  the  blood  temporarily  by  120   grains  of  quinine  sulfate.     Our 
experience  with  this  drug  (although  limited)   v.'oiJ.d  suggest  that  it  is  not  a 
curative  antimalarial  for  P,   falciparurrj  in  the  dosage  regimen  used. 

Colombian  strain  of  Plasmodiixm  falciparuTi  ' 

This  project  was  initiated  to  determine  whether  true  cross-resistance  to 
mepacrine  exists  in  this  strain  of  P.   falciparum  resistant  to  U-aminoquino- 
lines.     Two  volunteers  were  put  on  suppressive  mepacrine,  100  mg.   daily  for 
6  days  each  week.     Both  had  been  on  suppressive  therapy  for  at  least  one  week 
before  exposure  to  infection  by  mosquitoes.     Each  volunteer  had  a  bite  partner 
to   serve  as  a  control.     One  voiianteer  on  mepacrine  suppression  and  his  control 
developed  patent  infections  in  12  days.     The  other  volunteer  on  suppression 
developed  a  patent  infection  in  13  days;   his  control  (a  Negro)   has  not  exhib- 
ited patency  of  infection.     The  one  infected  ccntrol  was  started  on  the  thera- 
peutic regim.en  of  mepacrine   (2.8  grams  in  7  days)   on  the  Uth  day  of  parasitemia 
(6,000  parasites  per  cmm,   of  blood).      In  21;  hours,  he  had  received  the  loading 
dose  of  one  gram  of  mepacrine.     At  36  hours  and  72  hours,    the  parasite  counts 
were  35j000  and  60,000,  respectively.     Since   the  parasitemia  continued  to  in- 
crease rapidly  even  after  3  days  of  mepacrine   tnerapy,   quinine  s\J.fate  was 
initiated  at  a  dosage  of  30  grains  daily  for  5  days.     Although  the  parasites 
\-iere  removed  in  7  days,  they  reappeared  7  days  after  quinine  therapy. 

Venezuelan  strain  of  Plasmodiim  vivax 

Basic  life  pattern   (relapse)   studies  are  in  progress  with  this  strain  of 
P.  vivax.     Seven  volunteers  developed  patent  irjfections  \-rith  this  strain  fol- 
Tovd.ng  exposure  by  mosquito  bites.     After  3  d&ys  of  parasitemia  and  one  febrile 
episode  of  101*^?,   or  higher,  they  were  treated  -/n.th  a  total  of  150  grains  of 
quinine  sulfate  given  over  a  period  of  5  days.     Since  the  completion  of  therapy, 
they  have  been  follovred  for  from  122  to  I69  days.     Five  of  the  7  volunteers 
have  relapsed  once,  ranging  from  88  to  I6I  days  post-therapy. 
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Significance  to  Bio-medical  Research  and  the   Program  of  the   Institute; 
Studies  on  human  malaria  in  volunteers  are   significant  as  they  relate  to 
malaria  eradication.     The  knowledge  obtained  from  evaluating  new  antimalarials, 
singly  or  in  combinations,  and  under  well-controlled  conditions,  could  be  ap- 
plied in  the  field  of  malaria  eradication  prcgramming.     The  inportance  of  para- 
site resistance   to  known  effective  antimalarials,   especially  in  terms  of  malaria 
eradication  is  obvious. 

Proposed  Course  of  the  Project;      To  continue  studies  on  drug  evaluation 
(several  nev;  antimalarial  preparations)   and  parasite  resistance  in  terms  of 
malaria  eradication  and  immunity  studies  with  htiman  malaria. 

Part  B  included  -  Yes 
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Part  B   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Coatney,  G.  R.  and  Getz,  M.  E.   Primaquine  and  quinocide  as  curative 
agents  against  sporozoite-induced  Chesson  strain  vivax  malaria.  Bull.  Wld. 
Hlth  Org.,  in  press. 

Kuvin,  S.F.,  Tobie,  J.E.,  Evans,  C.B.,  Coatney,  G.R.  and  Contacos,  P.G. 
Antibody  production  in  human  malaria  as  determined  by  the  fluorescent  anti- 
body technique.   Science,  in  press. 
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Part  A 


Project  Title:  Studies  of  the  vectors  of  sit.iian  and  human  malarias. 

Principal  Investi£,ators:  Don  '£,   Eyles,  R.  II,  Wharton,  llcw'ilson  Warren 

Other  Investigators:  None  .  •  ., 

Cooperating  Units:   Institute  for  liedical  P.esearch,  Federation  of  I'lalaya 
(Division  of  Ento.niology) 

llan  Years  (calendar  year  I96I)  • 

Total:         3  :  ■^•-  '^  •■ '■■■^- 

Professicnal:    1     •  ■ 
Other:  -■.■■■     2 

Project  Description: 

Objectives:  To  study  the  transridssion  of  sir.iian  r-alaria  as  related  to 
huiaan  malaria j  1.  To  deterraine  the  species  of  mosquitoes  whj.ch  act  as  vectors 
of  simian  malaria;  "!.  To  determine  if  these  are  the  same  as  the  vectors  of 
human  malaria j  3»  To  study  the  feeding  habits  of  the  siraan  vectors,  compar- 
ative biting  rates  in  canopy  and  on  ground,  and  frequency  with  wliich  man  is 
attacked;  Ii.  To  determine  the  origin  of  the  sporozoites  found  frequently  in 
some  oriental  Ancpheles  whj.ch  are  of  doubtful  primate  origin;  5.   To  determine 
experimentally  the  susceptibility  of  comi'ion  oriental  Anopheles  to  infection 
with  strains  of  sii-dan  malaria, 

Ilethods  Employed t  Mosquitoes  are  systematically  collected  and  dissected, 
Sporozoites  found  are  injected  intravenotisly  into  uninfected  rhesus  monkeys 
and  the  monkeys  observed  for  infection.  The  inosquito  fauna  and  simian/human  ■ 
malaria  prevalence  is  studied  in  sevtral  ecologically  distinct  areas  (i,e,, 
coastal  mangrove  border,  lowland  swsmp  forest,  foothills,  high  jungle.)  Plat- 
forms are  erected  in  the  canopy,  and  systematic  trapping  using  monkey  and  human 
bait  conducted  at  intervals  over  an  extended  period.   Searches  are  made  for 
freshly  engorged  mosquitoes  and  tests  run  to  deteri^iine  origin  of  blood  meals, 
■Sentinel  inonkeys  are  exposed  to  risk  of  malaria  infection  in  selected  situations. 
A  variety  of  species  of  mosquitoes  are  kept  in  the  insectary  through  rearing 
from  eggs  deposited  by  wild  caurrht  females  and  the  progeny  fed  upon  infected 
i.ionkeys  to  determine  degree  of  susceptibility.  Wild  caueht  mosquitoes  are  also 
used  for  the  sair:e  purpose.  Efforts  are  riade  to  establish  insectary  colonies, 
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I'lajor  Findings;  It  has  been  found  that  Anophele s  hackeri  is  a  vector  of 
sirrian  malaria.   Seven  sporozoite  infections  were  found  and  the  glands  injected 
into  monkeys,  srx  producing  infection.  Three  of  the  infections  were  Plasmodiutm 
knowlesi;  the  other  three  were  of  a  tertian  type  but  differing  apparently  from 
both  P.  c^momolgi  and  P.  fieldi.  liorphological  studies  continue  of  these 
strains.  Anopheles  hackeri,  once  believed  to  be  a  rare  mosquito,  breeds  in 
Nipah  palm  bases  and  fallen  bamboos,  particularly  along  the  mangrove  fringe 
on  the  west  coast. 

It  has  been  found  that  A.  hackeri  bites  monkeys  in  the  canopy  more  fre- 
quently than  on  the  ground,  but  occasional  hackeri  adults  are  taken  in  human 
bait  traps  at  ground  level. 

Precipitin  test  work  indicates  this  species  feeds  on  primates  but  more 
refined  riethods  riay  have  to  be  used  to  '■leteriiine  species.   Similar  trapping 
information  indicates  A_.  maculatus  bites  in  the  canopy  but  frequently  on  the 
ground;  A,  sundaicus  almost  exclusively  on  the  ground;  A,  leuccsphyrus  most 
readily  in  the  canopy  but  frequently  at  ground  level  and  is  attracted  to  both 
man  and  monkey.  A,  umbrosus  and  letifer  bit  most  readily  on  the  groi-nd,  and 
A,  umbrosus  has  an  extremely  high  prevalence  of  sporozoite s  of  unknovm  origin, 
which  are  neither  hum.an  or  macaque  malaria. 

Experimentally  it  has  been  snovm  that  A,  macula tus,  A.  s^mdaicus,  A.  Philip- 
pine n  sis,  A,  kochi,  and  A.  hackeri  are  susceptible,  in  a  moderate  to  high 
degree,  to  infection  with  Plasmodium  cynomclgi,  A.  vagus.  A,  barbirostris 
(light  wing),  A.  sinensis,  A.  neditaeniatus,  A.  indiensis,  and  A_.  letifer  are 
insusceptible  or  of  low  susceptibility.   Samples  apon  x-jhich  these  conclusions, 
are  drawn  are  small  and  therefore  subject  to  modification. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
Although  it  has   been  shown  in  the  laboratory  that  potentially  siraia^i  malaria 
is  trans.dssible  readily  to  man,  the  likelihood  of  this  happening  in  nature  is 
largely  dependent  upon  the  habits  of  the  vectors.  Prior  to  tliis  project  no 
simian  malaria  vector  had  been  identified  with  certainty.  Completion  of  the 
project  will  allow  an  estimate  of  the  zoonosis  hazard.  In  addition,  studies 
of  the  epidemiology  of  simian  :'ialaria  may  yield  useful  information  applicable 
to  epidemiology  of  the  disease  in  man.  Finally,  this  study-has  called  atten- 
tion to  the  fact  that  too  much  weight  must  not  be  placed  on  the  results  of 
dissections  of  field-caught  mosquitoes,  as  sporozoites  Liay  be  of  human,  simian, 
or  non-primate  origin. 

Proposed  Course  of  Project;  The  course  of  the  project  will  take  the 
following  lines;  1)  Complete  studies  of  the  habits  of  potential  vectors  in 
selected  ecological  communities  have  resulted  in  the  identification  of  one 
vector  to  date,  2)  Select  additional  areas  for  study  where  information  of 
significance  may  be  obtained,  with  the  view  of  determining  the  importance  of 
simian  malaria  vectors,  3)  Continue  comparative  study  of  biting  habits  of  the 
important  Anopheles,  h)  Continue  studies  to  discover  the  origin  of  sporozoites 
in  certain  mosquitoes  wiiich  are  probably  of  non-prim-ate  origin,  5)  Continue 
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studies  of  the  susceptibility  of  oriental  hunsn  nalaria  xvork  and  extending  the 
hunan  malaria  work  if  necessarj"-,  6)  Study,  in  particular,  the  mosquitoes  of 
the  Anopheles  leu.cosph-^rus  rroup  (including  balabacensis)  which  are  present 
in  areas  v:here  malaria  eradication  has  not  succeeded  and  which  are  believed 
to  bite  bcth  monkeys  and  .'iian  readily. 

Part  B  included  -  Yes 
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Part  3  Honors,  Avxards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Wharton,   R.H.   and  Eyles,  D.E.       Anopheles  hackeri,  a  vector  of  Plasrncdiuri 
knowlesi  in  lialaj^a.      Science,  I3I;  :279-280.     I96I 
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Part  A 


Project  Title:  Study  of  cross  transmission  of  sii'iian  malaria  to  man 
under  field  conditions. 

Principal  Investigators:  Don  E.  Eyles,  Mc'iJilson  IJarren 

Other  Investigators:  None 

Cooperating  Units:  None  .  ' 

I-ian  Years  (calendar  year  196l);  ■     "  ■ 

Total:  2 

Professional:    1  '     • 

Other:         1  '    ,    ■  -^ 

Project  Description:       '  ■        ,  ■  .   .    " 

Objectives ;  It  has  been  amply  demonstrated  in  the  laboratory  not  only 
tliat  certain  si  dan  nalarias  are  readily  transr.-iissible  to  man  but  that  the 
malarias  can  be  transmitted  from  man  to  man.  This  can  be  accomplished  by 
means  of  blood  inoculation,  but  more  significant,  it  can  be  done  by  mosquito 
passage  also. 

The  objective  of  the  present  project  is  to  determine  if  such  transmission 
occurs  under  field  conditions.  If  so,  it  must  be  determined  the  frequency  vrith 
'iv'hich  this  tal.es  place. 

ilethods  Employed;  i-Ialaria  studies  are  made  in  aborigines  and  others, 
particularly  of  groups  living  in  close  contact  with  mcr_keys.  Blood  from 
selected  persons,  particularly  those  ;jith  low  grade  vivax-type  parasitemias, 
is  taiien  and  inoculated  into  uninfected  rhesus  monkeys,  llonkeys  are  splenec- 
tord-zed  to  increase  pusceptibility  either  before  inoculation  or  after,  and 
are  observed  for  the  appearance  of  parasitemia. 

In  countries  in  vfiiich  malaria  eradication  is  in  progress,  situations  are 
exai;iined  in  which  malaria  continues  to  persist  in  the  face  of  eradication 
efforts.  Arrangements  >rill  be  made  ^-Jith  the  appropriate  Public  Health  Officials 
to  study  such  situati' ns  cooperatively  using  procedu'.'es  siioilar  to  the  preceed- 
ing,  but  including,  as  well,  correlated  studies  of  monkeys  and  nosqi.;itoes  in 
the  study  areas. 
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llsjor  Findings;  No  positive  findings  have  conie  out  of  this  study  as  yet. 
A  total  of  33  blood  specimens  primarily  from  aborigines  have  been  injected  into 
rhesus  monkeys  without  result.   Since  cross  transiiiission,  if  it  occurs,  nay  be 
rare  and  local  in  occurrence,  it  is  considered  that  a  much  larger  sample  vfill 
be  necessary  before  conclusions  can  be  made  from,  the  negative  findings. 

Significance  to  Bio-medical  Research  and  the  Program  of  the  Institute; 
Should  it  be  found  that  i.ian  in  the  orient  is  infected,  even  'though  rarely, 
vjith  malarias  transiidssible  from  monkeys,  it  will  be  of  the  utmost  significance 
to  the  ^^^orldvfide  malaria  eradication  effort.   Positive  findings  will  require  a 
reorientation  of  the  philosophy  of  eradication,  and  a  new  research  approach  to 
the  problem  of  eradication.  The  program  of  the  Institute,  in  addition  to  study  • 
of  fundaraental  problems,  is  to  some  extent  directed  tovjard  problems  vrith  appli- 
cation to  malaria  eradication,  and  reorientation  vjill  also  be  necessary  should 
it  be  demonstrated  tliat  malaria  is  a  zoonotic  disease. 

Should  it  become  evident  that  malaria  is  not  a  zoonotic  disease  in  the 
field,  it  is  equally  important  to  existing  programs  that  this  be  deiiionstrated. 

Proposed  Course  of  Project;  During  the  next  year,  arrangements  will  be 
made  with  the  hinistries  of  countries  adjacent  and  near  llalaya  in  which  eradi- 
cation is  being  attempted  to  cooperate  in  the  study  of  foci  of  persistent  malaria, 
Within  llalaya  the  search  for  possible  field  cross-transmission  will  be  contin- 
ued. 
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Part  A 


Project  Title:  Systematic  studies  of  the  malaria  parasites  of  monkeys 
and  apes  of  Ilalaya  and  nearby  territories. 

Principal  Investigators:  Don  E.  Eyles,  McV.'ilson  Warren 

Other  Investigators:  Elizabeth  Guinn,  Clinton  S,  Snith 

Cooperating  Units:  Institute  for  Medical  Research,  Federation  of  Malaya 
(Divisions  of  Entomology  and  Malariology) 

llan  Years  (calendar  year  I96I)  :  ■  '. 

Total:         U  .      .    ^ 

Professional:    1 
Other:         3 

Project  Description:  .... 

Objectives;  To  determine  the  types  of  malaria  found  in  Asian  monkeys 
and  apes,  describing  them  systematically  and  isolatinr  certain  strains  for 
trial  in  man  (see  •;LA.ID-133)«  To  develop  objective  .nethods  for  morphological 
study  of  malaria  parasites,  comparing  newly  recovered  parasites  v.dth  those 
previously  described,  and  with  those  of  man, 

Iiethods  Ei'gplcyed:  Monkeys  and  apes  are  procured  from  a  variety  of  soi^rces: 
purchase  from  commercial  animal  trappers;  purchase  from  aborigines:  shooting 
and  trapping  by   PHS  personnel;  tlirough  cooperation  -with  Game  Department  and 
other  governmental  agencies.  Initial  examination  is  made  of  blood  films  and 
data  on  species,  sex,  wt.,  etc,  for  a  determination  of  over  all  prevalence, 
I  oni-:eyr  with  patent  infections  and"  others  with  no  apparent  infection  are 
studied  follovdng  splenectcny  and  subinoculation  of  infected,  or,  possibly 
infected,  blood  into  uninfected  rhesus  monkeys.   Strains  of  malaria  recovered 
are  studied  morphologically  to  see  if  they  can  be  relegated  to  Inown  species. 
Certain  strains  a:-e  intensively  studied  to  deterinine  significance  of  differences 
noted.  Most  strains  are  preserved  by  freezing  for  possible  future  use,  and 
some  are  transmitted  to  the  United  States  for  study  in  man.  Cross-specific 
transfers  are  made,  especially  to  Macaca  irus  nonkeys  reared  in  the  laboratory 
and  thus  known  to  be  malaria  free. 

Patterns  of  parasitemia  and  morphological  characteristics  in  the  different 
hosts  are  compared. 
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Hajor  Findings;  It  has  been  found  that  approxiinately  33  per  cent  of  pig- 
tail niacaques  (ilacaca  nemestrina)  and  hO  per  cent  of  long-taTl  macaques  (Kacaca 
irus)  of  ilalaya  are  infected  with  malaria,  .  Hepatocystis  semnopitheci  was 
discovered  for  the  first  time  in  "A,   nemestrina.  A  new  species  of  malaria  was 
found  in  this  iiacaqve  also  and  is  to  be  designated  Plas.'iodiiim  fieldi  in  honor 
of  Dr.  John  Field,  former  director  of  the  Institute  for  Iledical  Research  in 
Kuala  Lumpur,   Plasmodium  l-:nowle5i  and  P,  inui  vjere  also  found  in  the  llalayan 
macaques,  "" 

The  presence  of  malaria  parasites  was  also  demonstrated  in  M,  irus  and 
H,  nemestrina  leonina  from  Thailand  and  the  latter  mont:ey  from  East  Pakistan. 
Plasmodium  kncwlesi  and  P.  inui  as  v;ell  as  a  species  of  Hepatocystis  were 
found  in  H.  irus  laeta  on  an  isolated  island  off  the  east  coast  of  Malaya. 

Leaf  monkeys  of  the  genus  Presbytis  were  studied  in  Ilalaya.  A  significant 
proportion  of  all  three  lialayan  species  vjere  found  infected  with  malaria 
(P.  cri status,  obscurus,  and  melalophos)  and  the  parasites  are  now  being  studied. 

The  finding  of  malaria  infected  rhesus  monkeys  from  East  Pakistan  by 
Schmidt  has  been  confirmed  and  two  localities  from  which  infected  monkeys  carne 
were  pinpointed. 

Significance  to  3io-medical  Research  and  the  Program  of  the  Institute; 
The  possibility  of  malaria  as  a  zconosis  could  be  of  ex'  reme  imports  nee  in 
malaria  eracicaticn.  The  present  investigation  is  fundamental  in  evaluating 
the  zoonosis  possibilities.  Integrated  vjith  studies  in  human  volunteers, 
the  general  properties  of  monkey  rrsalarias  as  related  to  transmissibility  to 
man  vfill  be  disclosed. 

Proposed  Course  of  the  Project;  Study  of  the  I-Ialayan  species  of  monl:eys 
and  their  i.:alarias  I'ill  be  ccntinued  until  an  adeouate  sa'iple  of  each  species 
has  been  investigated.  The  study  ir^ll  be  extended,  largely  through  cooper- 
ation with  other  milaria  research  agencies,  to  other  Asian  and  lialaysian 
countries.   Sa. .pies  from  ecolof^ically  distinct  environments  will  be  expanded. 
A  monographic  account  of  the  malarias  of  the  Asian  priiiates  x-jill  be  prepared. 
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Part  3,   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Lambrecht,  F.L.,  Dunn,  F.L.  and  Eyles,  D.E.  Isolation  of  Plasiaodium 
knowlesi  from  Philippine  macaques.  Nature  (in  press) 
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Over  a  period  of  the  last  two  years  the  Laboratory  has  lost  three  of 
its  senior  scientific  staff.  This  loss  leaves  certain  gaps  in  our  program 
which  should  be  filled  in  the  near  future  as  soon  as  adequate  space  becomes 
available.   Due  to  the  fact  that  the  Basic  Sections  of  the  Laboratory  did 
not  occupy  the  renovated  space  in  building  #5  tiut  are  remaining  in  building 
#10,  the  necessary  laboratory  space  and  facilities  are  not  available  at  the 
present  time  for  the  addition  of  permanent  professional  personnel.  However, 
it  is  my  conviction  that  as  soon  as  the  assigned  space  is  ready  for  occu- 
pancy we  should  think  in  terms  of  adding  scientists  to  several  of  the 
Sections.  The  majority  of  these  should  be  in  the  younger  Ph.D.  category 
functioning  as  "lieutenants"  for  the  senior  scientists  which  are  presently 
Section  Heads.   There  is  no  problem  recruiting  investigators  in  the  younger 
M.D.  category.  This  was  brought  to  our  attention  again  this  year  in  a 
most  forceful  manner  in  the  Research  Associate  Program.   Of  the  candidates 
applying  for  positions  in  NIAID  it  is  estimated  that  approximately  85-90 
percent  selected  the  Laboratory  of  Immunology  as  their  first  or  second 
choice.  Many  of  these  were  well  along  in  their  training  having  one  or 
more  years  of  residency.  Furthennore ,  we  have  almost  weekly  requests  from 
young  physicians  desiring  training  in  o\ir  Laboratory  for  a  period  of  two 
years.  Their  desire  is  influenced  in  part  by  the  fact  that  service  here 
at  the  NIH  satisfies  their  military  requirements.   However,  the  majority 
of  them  foresee  the  importance  of  immunology  and  the  application  of  the 
newer  immunological  techniques  to  the  various  fields  of  medicine. 

During  the  past  year  the  majority  of  the  scientists  of  the  Laboratory 
of  Immunology  have  taken  on  considerable  responsibility  in  the  training 
of  Clinical  Associates  from  the  Laboratory  of  Clinical  Investigation, 
This  has  been  a  healthy  move  but  at  times  it  has  taxed  our  senior  personnel. 
The  addition  of  several  permanent  personnel  would  aid  considerably  in 
keeping  our  regular  program  running  smoothly  toward  our  goals.  At  the 
present  writing,  six  Clinical  Associates  from  LCI  are  carrying  on 
studies  in  our  Laboratory  under  the  supervision  of  our  senior  scientific 
staff.   Besides  these  six  physicians,  we  have  assigned  to  us  an  M.D. 
filling  a  staff  position,  a  Research  Associate  and  a  Research  Fellow 
which  require  considerable  attention  and  training.   These  three  are  here 
on  a  two-year  basis  until  July  of  I963.  Another  temporary  member  of  our 
laboratory,  a  Visiting  Scientist,  will  be  here  until  September  of  I962. 
At  the  present  time  the  Laboratory  of  Immunology  has  only  six  permanent 
staff  members,  one  of  which  has  been  abroad  for  training  during  the  past 
year.  Considering  that  five  of  our  staff  members  have  been  providing 
training  for  nine  or  more  young  physicians,  it  seems  apparent  that  an 
imbalance  has  been  reached.  It  is  essential  that  we  keep  the  proportion 
of  permanent  and  temporary  scientists  in  proper  balance.  Furthermore, 
it  is  my  considered  opinion  that  our  Laboratory  can  be  even  more  produc- 
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tive  if  we  have  more  permanent  staff  members  and  fewer  scientists  here  on 
a  temporary  basis.  The  backbone  of  our  continuing  program  will  be  the 
scientists  who  are  here  on  a  long  term  basis. 

The  weekly  immunology  seminars  initiated  in  I96O  have  continued  to 
serve  a  very  worthwhile  function  during  I96I.  The  various  groups  and 
individuals,  concerned  in  immunological  studies  throughout  the  various 
Institutes,  have  made  it  possible  for  us  to  have  an  outstanding  program 
with  speakers  from  this  country  and  abroad.  The  seminars  consistently 
have  been  well  attended.   This  year  a  seminar  was  dedicated  to  our 
first  Chief,  Dr.  Jules  Freund,  and  at  this  function  more  than  four 
hundred  people  were  in  attendance.  This  serves  as  an  indication  of  the 
intense  interest  in  immunology  which  is  being  shown  by  the  scientists 
here  at  the  National  Institutes  of  Health. 

RESEARCH  ACCOMPLISHMENTS 


PASSIVE  TRANSFER  OF  The  passive  transfer  of  allergic  encephalo- 

ALLERGIC  ENCEPHALOMYELITIS      myelitis  was  accomplished  when  lymph  node 

cells  from  sensitized  Strain  13  inbred 
guinea  pigs  were  transferred  to  normal  Strain  I3  recipients.  Furthermore, 
this  experimental  autoimmune  disease  may  be  transferred  from  sensitized 
adult  Strain  I3  guinea  pigs  to  newborn  Strain  I3  animals.   Strain  2  inbred 
guinea  pigs  are  relatively  resistant  to  allergic  encephalomyelitis  and 
the  disease  is  not  transferred  to  the  Fl  generation  animals  resulting 
from  a  Strain  2-13  cross.   The  Fl  animals  evidently  inherit  the  Strain  2 
resistance.  Passive  transfer  with  viable  lymphoid  cells  represents  an 
important  tool  in  the  study  of  immune  phenomena.   In  histocompatible 
animals,  the  variable  of  transplantation  immunity  is  eliminated,  the 
transferred  cells  thrive,  and  the  cells  go  on  to  immune  maturity  in  the 
recipient.  With  the  strategic  use  of  Strain  2,  Strain  13  and  their  Fl 
hybrids,  crucial  problems  concerning  the  mechanism  of  hypersensitivity 
may  be  attacked  for  the  first  time. 

ANTIBODY  PRODUCTION  AND  GAMMA      For  the  first  time,  the  course  of 
GLOBULIN  IN  HUMAN  MALARIA         antibody  production  has  been  followed 

in  human  malaria.  Although  there  has 
been  no  practical  serological  test  for  the  detection  of  antibody  produced 
in  human  malaria  infections,  it  has  been  possible  not  only  to  detect  but 
to  titrate  antibody  by  the  fluorescent  antibody  technique  and  to  corre- 
late this  with  the  appearance  of  the  parasites  in  the  peripheral  circu- 
lation.  In  h   sporozoite- induced  Plasmodium  vivax  infections  in  human 
volunteers,  antibody  was  detectable  several  days  after  the  parasites 
appeared.   In  a  typical  case,  the  antibody  rapidly  rose  to  a  serum 
dilution  level  of  1:2,560,  was  maintained  at  this  level  for  about  kO   days 
after  which  it  gradually  fell  and  remained  at  a  low  level  for  the  period 
of  observation  (121  days).   In  5  patients  infected  with  the  B  strain  of 
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P.  cynomolgl  essentially  the  same  results  were  obtained  and  certain  of  the 
patients  still  had  detectable  antibody  about  1  year  after  infection.  The 
patients  showed  increased  gamma  globulin  levels  above  the  normal  limits. 
The  maximum  gamma  globulin  rise  tended  to  occur  at  the  same  time  as  the 
maximum  antibody  titer  with  a  median  difference  of  3  days.  The  ability  to 
follow  antibody  production  and  increases  in  gamma  globiilin  levels  in  con- 
trolled malaria  infections  provides  some  very  basic  information  necessary 
in  the  program  connected  with  the  worldwide  eradication  of  malaria. 

PROTEOLYTIC  ENZYME  OF      A  method  has  been  established  for  the  isolation 
HUMAN  SPLEEN  PURIFIED      and  purification  of  a  proteolytic  enzyme  from 

human  spleen  which  cuts  human  albumin  into 
large  precipitating  fragments.  By  column  chromatography  it  has  been  shown 
to  be  a  single  type  of  substance.  Characterization  of  the  enzyme  as  to 
electrophoretic  mobility,  pH  activity  curve  and  catheptic  activity  has 
been  determined.   Four  large  fragments  of  human  albumin  resulting  from 
the  degradation  of  the  native  protein  by  the  human  enzyme  have  been 
detected  by  Immunoelectrophoresis.  This  study  combines  several  funda- 
mental problems  bearing  on  the  nature  of  antigenicity  and  the  possible 
roles  of  enzymes  in  the  degradation  of  antigens  as  a  primary  step  in 
antibody  formation. 

LUPUS  SERUM  REACTS  WITH      Fluorescent  antibody  studies  have  demonstrated 
MAMMALIAN  CHROMOSOMES       that  when  sera  from  certain  patients  having 

lupus  erythematosus  were  applied  to  mammalian 
chromosome  preparations,  these  sera  reacted  as  was  evidenced  by  their 
fluorescence.  The  sera  from  the  lupus  patients  had  been  shown  to  have 
anti-nuclear  factors.   In  the  case  of  human  chromosomal  preparations  all 
kG   chromosomes  reacted  and  became  fluorescent.   When  sera  from  three 
patients  with  Sjogrens  syndrome  were  utilized,  the  chromosomes  did  not 
become  fluorescent  even  though  the  sera  had  anti-nuclear  factors.   It 
may  be  possible  to  find  sera  or  fractions  of  sera  which  are  more  specific 
in  their  chromosomal  reactions.  The  anti-nuclear  factors  found  in  the 
sera  of  patients  with  the  so-called  autoimmune  diseases  are  of  importance 
for  a  better  understanding  of  the  mechanisms  involved. 

GENETIC  CONTROL  OF  GAMMA       In  studies  on  the  genetic  control  of  senim 
GLOBULIN  ALLOTYPES  allotypes  in  rabbits,  it  was  previously 

shown  that  RGG-I  and  RGG-II  allotypic 
determinants  are  under  the  genetic  control  of  an  allelic  pair  of  autosomal 
genes .   Further  studies  have  revealed  three  other  gamma  globulin  allo- 
typic determinants  which  are  under  the  genetic  control  of  a  three  allelic 
system  at  a  second  gene  locus.  Furthermore,  two  allotypic  determinants 
were  either  both  present  or  absent  from  all  sera  tested  indicating  genetic 
control  by  a  single  allele  or  two  closely  linked  alleles.   In  addition  a 
gamma  globulin  at  a  third  locus  has  been  found.  The  distribution  of 
allotypes  varied  considerably  among  several  rabbit  colonies.  The  selec- 
tive breeding  of  rabbits  is  in  progress  to  establish  genetically  defined 
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lines  of  rabbits  based  on  the  known  gamma  globulin  allotypes.  To  know 
the  genetic  mechanism  for  the  control  of  allotypes  is  essential  for  the 
usefulness  of  these  allotypes  in  studies  of  basic  immunology  and  hyper- 
sensitivity, 

ALLERGIC  THYEOIDITIS      Delayed  hypersensitivity  to  thyroid  extract 

has  been  successfully  transferred  within 
Strain  13  inbred  guinea  pigs.   Intact  lymph  node  cells  from  animals 
actively  immiinized  to  thyroid  extract  were  injected  into  normal  recip- 
ients.  Successful  transfer  was  accomplished  only  if  the  lymph  node 
cells  were  taken  early  after  immunization  of  the  donors.  Cells  taken 
5  days  after  sensitization  successfully  transferred  skin  test  hyper- 
sensitivity. Lesions  of  the  thyroid  were  produced  by  the  transfer  of 
lymph  node  cells  in  about  30  percent  of  the  recipients.  The  animal 
models  selected  for  the  study  of  the  autoimmune  diseases  should  aid  in 
the  elucidation  of  the  role  of  circulating  antibodies  and  delayed 
hypersensitivity  in  the  production  of  tissue  lesions.  As  more  is 
known  about  the  pathogenesis  of  these  diseases  the  more  intelligent 
we  can  be  in  our  approach  to  the  therapy  of  the  autoimmune  diseases. 
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Project  Description: 

Project  Subtitle  I:   Isologous  and  Homologous  Lymphoid  Cell  Transplants 

Objectives:   ; 

To  study  the  passive  (adoptive)  transfer  of  tuberculin  sensitivity, 
antibody  producing  activity  and  autoimmune  disease  inducing  capacity 
by  sensitized  lymph  node  cells  between  histoconrpatible  and  histoincom- 
patible  guinea  pigs. 

Methods  Employed: 

Inbred  guinea  pigs  are  sensitized  with  egg  albumin  or  guinea  pig 
spinal  cord  in  Freund's  complete  adjuvant  (containing  mycobacteria). 
Lymphoid  cell  transfers  are  made  by  intraperitoneal  route  into  inbred 
or  random-bred  guinea  pigs  or  into  the  Fl  generation  of  a  Strain  2- 
Strain  I3  cross.  Cell  recipients  are  tested  for  skin- reactivity, 
circulating  antibody  or  observed  for  signs  of  autoimmune  disease. 
Tissues  are  taken  from  spinal  cord  or  brain  of  guinea  pig  recipients 
with  allergic  encephalomyelitis  for  histological  examination. 

Major  Findings: 

1.  Transfers  of  tuberculin  hypersensitivity  and  antibody 
synthesizing  capacity  appears  to  be  effective  between  Strain  2  or 
Strain  I3  donors  and  the  Fl  guinea  pigs  conceived  of  their  crossing 
as  well  as  within  the  strains. 
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2-   A  typical  experimental  autoimnune  disease,  allergic  encephalo- 
myelitis is  trans Terred  by  lymph  node  cells  of  sensitized  Strain  13 
guinea  pigs  to  normal  Strain  13  recipients,  but  not  to  Fl  animals  of 
the  2-13  cross,  emphasizing  the  differences  in  reactivity  between  the 
inbred  strain--  of  guinea  pig  (strain  2  is  relatively  resistant  to 
allergic  encephalomyelitis,  and  the  2-13  cross  evidently  inherits  this 
resistance)- 

3.  Allergic  encephalomyelitis  may  be  transferred  from  sensitized 
adult  Strain  I3  animals  to  newborn  Strain  13's.  The  "resistance"  of 
newborn  guinea  pigs  to  manifestations  of  delayed  type  hypersensitivity 
does  not  hold  in  this  case,  implyinf?  that  reactivity  of  the  skin  may 
explain  the  general  experience  in  studies  of  hypersensitivity  in 
immature  animals. 

Significance  to  the  Program  of  the  Institute; 

Passive  transfer  with  viable  lymphoid  cells  rejiresents  an  important 
tool  in  the  study  of  imnuine  phenomena.   In  histocompatlble  animals,  the 
variable  of  transplantation  iiumionity  is  elimnated,  the  transferred  cells 
thrive,  and  go  on  to  immune  maturity  in  the  recipient.  v;ith  strategic 
use  of  the  Strain  2,  Strain  I3  and  their  Fl  hybrid,  crucial  problems 
concerning  the  mechanism  of  hypersensitivity  may  be  attacked  for  the 
first  time. 

Proposed  Course  of  Project;  ■  N 

^rther  studies  will  be  undertaken  using  the  Fl  generation  guinea 
pigs  of  the  Strain  2-Strain  I3  cross  in  problems  concerned  with  nature 
and  fate  of  the  cell  lines  responsible  for  the  activity  in  the  recipi- 
ent. 
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Project  Title:   Studies  on  Antibody  Production  and  Mechanisms  of 
Hypersensitivity 
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Project  Description: 

Project  Subtitle  I:   Antibody  Levels  and  Degree  of  Delayed  Hypersensitivity 
In  Systemic  Allergic  Phenomena  and  Autoimmune  Diseases 

Objectives: 

To  study  the  mechanisms  of  "immediate"  and  "delayed"  hypersensitivity 

Methods  Employed: 

Inbred  histocompatible  guinea  pigs  permit  experimentation  on  genetic 
factors  involved  in  hypersensitivity..  The  experimental  models:   random- 
bred  or  inbred  guinea  pigs  injected  with  antigen  in  complete  (for 
"delayed"  hypersensitivity  studies)  or  incomplete  (for  "immediate"  hyper- 
sensitivity studies)  Freund's  adjuvants,  and  challenged  by  the  subcu- 
taneous route  with  homologous  antigen.  Methods  of  quantitation  of  the 
manifestations  of  "immediate"  (survival  time  in  protracted  anaphylaxis) 
and  "delayed"  (amount  of  mycobacterium  necessary  to  sensitize)  hyper- 
sensitivity become  feasible.   The  local  massive  hemorrhagic  reaction 
described  in  previous  reports  is  most  versatile  for  manifestation  of 
"delayed"  hypersensitivity;  the  allergic  encephalomyelitis  syndrome  for 
manifestation  of  an  autoimmiine  disease. 

Major  Findings: 

1.   Studies  were  continued  on  sex  and  strain  differences  in  reacti- 
vity in  random-bred  and  inbred  guinea  pigs.   Contrary  to  the  resiilts 
obtained  with  the  delayed  hemorrhagic  reaction.  Hartley  guinea  pigs  were 
only  slightly  more  susceptible  to  tuberculin  sensitization  than  the  inbred 
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strains  2  and  I3.   The  higher  susceptibility  of  females  seen  in  the 
hemorrhagic  reaction  was  not  found  for  tuberculin  reactivity.   In  the 
active  inducing  of  allergic  encephalomyelitis.  Hartley  and  Strain  I3 
guinea  pigs  were  considei-ably  more  susceptible  tnan  Strain  2  guinea  pigs. 

2.   Some  progress  in  the  elucidation  of  the  mechaxiism  of  the  delayed 
hemorrhagic  reaction  can  be  reported;   guinea  pigs  sensitized  with  egg 
albumin  in  complete  or  "'ncoinrlete  Freunds  adjuvants  both  undergo  a 
formidable  decrease  in  circulating  platelets  during  the  protracted 
shock  syndrome  which  follo-.^-s  a  subcutaneous  injection  of  a  large  amount 
of  antigen;  however,  only  ir.  those  sensitized  using  the  complete  adjuvant 
(containing  mycobacteria^  does  the  hemorrhage  appear  at  the  site  of 
subcutaneous  deposition  of  antigen.   Evidently,  another  factor 
(associated  with  delayed  sensitivity)  triggers  ^he  massive  hemorrhagic 
response. 

Significance  to  the  Frogra:::  of  the  Institute; 

Some  clarification  of  "che  nechanism  of  anaphylactic  shock  may  be 
possible,  and  some  unification  of  current  theories  on  mechanism  may  be 
achieved.   Some  comparisor^  of  the  roles  of  delayed  and  immediate 
hypersensitivity  components  in  systemic  allergic  phenomena  and  autoimmune 
diseases  may  be  feasible  frcn  these  studies.  _  • 

proposed  Course  of  Project; 

The  mechanisms  of  protracted  anaphylaxis  and  the  local  hemorrhagic 
reaction  will  be  investigated  using  random-bred  and  inbred  guinea  pigs. 
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and  characterize  the  serum  factors  which  react  with  tissue  antigens. 

To  produce  auto- antibodies  in  animals  experimentally,  rabbits, 
guinea  pigs  and  rats  are  immunized  with  tissue  extracts  incorporated  in 
Frexond's  adjuvant. 

Patient  Material: 

Patients  with  lupus  erythematosus  and  idiopathic  nephrotic  syndrome 
and  other  diseases  where  auto- immune  phenomena  are  found  or  suspected  are 
admitted  to  the  Clinical  Center  for  these  studies.   Kidney  biopsies  are 
perfonned  and  the  clinical  response  to  steroid  administration  or  to  the 
administration  of  the  purine  anti-metabolites  6-Mercaptopurine  or 
6-Thioguanine  is  studied:   lipid  metabolism  studies  on  patients  with  the 
nephrotic  syndrome  have  been  performed  in  conjunction  with  Dr.  James 
Baxter,  NHI. 

Major  Findings: 

1.  Detection  and  characterization  of  factors  in  human  sera  that  react 

with  human  tissue  antigens. 

Drs .  Krooth,  Tobie,  Tjio  and  I  have  shown  that  certain  of  the  human 
sera  which  react  with  cell  nuclei  also  react  with  the  chromosomes  of 
the  cell  nucleus;  other  sera  which  react  with  cell  nuclei  do  not 
react  with  the  chromosomes.   DEAE  cellulose  chromatography  of  one 
such  serum  showed  that  the  ant 1- chromosome  reactivity  was  contained 
in  the  "S  7-globulins  and  In  a  second  fraction  which  also  contained 
the  I8-I9S  (p-2M)  macroglobulins. 

2.  Characterization  of  tissue  antigens. 

Dr.  Jose  Uriel  has  recently  joined  our  laboratory  as  a  visiting 
scientist.   Since  these  studies  have  been  initiated  so  recently  no 
major  findings  can  be  reported. 

3.  Production  of  auto- antibodies  In  experimental  animals. 

Studies  are  now  in  progress  to  determine  whether  thyroglobulin  is  the 
antigen  responsible  for  production  of  auto-allergic  thyroiditis. 
Guinea  pigs  immunized  with  crude  thyroglobulin  do  show  skin  test  hyper- 
sensitivity to  purified  thyroglobulin;  guinea  pigs  are  now  being 
immunized  with  purified  thyroglobulin  to  determine  whether  auto- 
allergic thyroiditis  is  produced. 

Attempts  were  made  to  reproduce  the  anti-nucleus  factors  foiond  in  the 
serum  of  patients  with  lupus  erythematosus  and  other  diseases.   In 
confirmation  of  the  res\ilts  we  obtained  in  rabbits,  guinea  pigs 
immunized  with  autologous  (guinea-pig)  nucleoprotein  extracts  did  not 
develop  detectable  auto-antibodies,   t'rtien  immunized  with  foreign 

<  h 
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nucleoprotein  extracts  (calf  thymus  or  human  liver)  incorporated  in 
Freund's  adjuvant,  guinea  pigs  developed  antibodies  not  only  to  the 
foreign  extracts  but  made  antibodies  which  cross-react  vith  guinea 
pig  extracts  as  well.   In  two  species,  therefore,  rabbit  and  guinea 
pig,  auto- antibodies  were  not  produced  by  injection  of  homologous 
tissue  anuigens,  but  were  produced  after  immunization  with  foreign 
tissue  extracts  known  to  contain  antigenic  groupings  in  common  with 
the  recipient's  tissue  antigens.   In  the  rabbits,  the  auto- antibodies 
are  not  directed  against  nucleoproteins  (agar-gel  precipitin  lines 
characterised  by  Dr.  Uriel),  although  at  least  certain  of  the  sera  do 
react  with  rabbit  cell  nuclei. 

Production  of  auto-immime  ~-issue  lesions  in  experimental  animals. 

a)  These  studies  were  begun  by  Drs.  McMaster  and  Lerner  and  con- 
tinued in  collaboration  with  Dr.  Stone  to  determine  whether  tissue 
lesions  in  auto-iramune  thyroiditis  were  due  to  the  delayed  type  of 
hypersensitivity.   Inbred  guinea  pigs  of  Strain  13  were  actively 
immunized  with  Strain  13  guinea  pig  thyroid  extract,  after  which 
intact  l;\^:2ph  node  cells  from  the  actively  immunized  donors  were  in- 
jected into  normal  Strain  I3  recipients. 

The  delayed  hypersensitivity  skin  test  to  thyroid  extract  can 
be  successfully  transferred  only  if  the  lymph  node  cells  are  taken 
early  af^er  immunization  of  the  donors j  cells  taken  5  days  after 
sensitization  successfully  transferred  skin  test  hypersensitivity  to 
thyroid  extract,  while  cells  taken  9  and  12  days  after  immunization 
did  not  transfer  skin  test  hypersensitivity.   Lesions  have  been  pro- 
duced successfully  by  transfer  of  the  lymph  node  cells  in  about  ^Ofo 
of  recipients.   However,  PPD  hypersensitivity  was  successfully  trans- 
ferred in  most  of  the  recipients. 

b)  Studies  of  the  mechanism  by  which  cells  may  be  transferring 
the  auto-immune  tissue  lesions  were  continued  with  Dr.  John  Turk  of 
Dr.  John  Humphrey's  Division  of  Immunology  at  Mill  Hill,  England, 
during  a  ;ne  month  visit  in  November.   During  this  period  a  cell-free 
extract  cf  lymph  nodes  and  suspensions  of  cell  microsomes  were  used 
in  transfer  experiments  in  our  laboratories,  in  collaboration  with 
Drs.  Stone  and  Lerner.  Attempts  were  made  to  transfer  the  skin- test 
hypersensitivity  and  produce  lesions  of  auto-allergic  thyroiditis 
and  of  allergic  encephalom;>^elitis .   Preliminary  results  indicate  that 
the  cell  sap  and  microsomes  transfer  an  Arthus-like  reaction  to  thy- 
roid extract  and  PPD  rather  than  the  delayed  type  of  hypersensitivity. 

c)  Dr.  Sheldon  Wolff  has  Immunized  Strain  I3  guinea  pigs  with 
adrenal  glands  (obtained  from  other  strains  of  guinea  pigs)  incor- 
porated in  Freund's  adjuvant.   Immunized  animals  have  developed 
positive  skin  tests  indicating  delayed  type  hypersensitivity  to 
Strain  13  adrenal  gland  extracts. 
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Significance  to  the  Program  of  the  Institute: 

Substantial  progress  has  been  made  in  developing  a  program  to  study 
the  auto-immune  phenomena  in  hvunan  disease  states  and  experimental  animals, 
The  success  of  this  program  depends  upon  a  coordinated  approach  from  the 
clinical  to  the  most  basic  immunological  level.   The  program,  therefore, 
has  been  developed  in  collaboration  with  Dr.  Vernon  Knight  in  the  Labora- 
tory of  Clinical  Investigation  and  with  several  of  the  members  of  the 
Laboratory  of  Immunology. 

The  importance  of  auto- antibodies  in  the  pathogenesis  cf  a  number 
of  human  diseases  deserves  critical  study.   The  animal  models  of  auto- 
immune diseases  have  been  selected  to  help  elucidate  the  role  of  circu- 
lating antibodies  and  of  delayed  hypersensitivity  in  the  production  of 
the  Tissue  lesions.   As  more  is  known  about  the  pathogenesis  of  the  auto- 
immune tissue  lesions,  a  more  intelligent  approach  to  therapy  of  these 
conditions  can  be  developed.   Meanwhile  studies  of  the  effects  of  admin- 
istration of  steroid  hormones  and  purine  anti-metabolites  (6-Mercapto- 
purine  and  6-Thioguanine)  on  the  course  of  diseases  in  which  auto- immune 
phenomena  are  detectable  will  continue  to  provide  valuable  information 
about  therapy  of  these  diseases  and  possibly  also  help  indicate  whether 
the  auto- immune  phenomena  play  a  role  in  pathogenesis  of  the  diseases. 

Proposed  Course  of  Project: 

Attempts  to  detect  auto- antibodies  in  different  disease  states  will 
continue.   The  auto- antibodies  detected  will  be  characterized  by  immuno- 
elecirophoresis  and  cellulose  column  chromatography.   Animal  studies  on 
the  production  of  and  characterization  of  auto- antibodies  and  production 
of  tissue  damage  will  continue,  with  emphasis  on  the  antibodies  to  com- 
ponents of  cell  nuclei,  to  thyroid  tissue,  and  to  adrenals  and  kidneys. 
In  patients  and  in  experimental  animals  where  tissue  damage  is  associated 
with  auto-antibodies,  attempts  will  be  made  to  determine  whether  tissue 
damage  is  caused  by  hypersensitivity  of  the  delayed  type  or  due  to  cir- 
culating antibodies.   Cell  and  seriom  transfer  experiments  can  help 
decide  this  question. 

In  addition,  experiments  are  planned  to  determine  the  possible 
significance  as  a  general  model  for  the  formation  of  auto- antibodies  of 
the  interesting  observations  that  guinea  pigs  and  rabbits  will  make  auto- 
antibodies to  certain  native  antigens  when  these  antigens  are  present  in 
tissue  extracts  from  another  species,  immunization  with  autologous  tissue 
extracts. 
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Part  A: 


Project  Title;   Study  of  the  Antigens  in  Serum  by  Immunochemical 
Techniques   • 

Principal  Investigator:  Dr.  Howard  C.  Cksodman 

Other  Investigators ;   None 

Cooperating  Unit; 

Dr.  Donald  "^rederickson;  LCPK,  MI 

Man  Years ; 

Total:  0.1 
Professional:  0.1 
Other:  None 

project  Description; 

Objectives: 

To  apply  inmnjiochemical  methods  to  aid  in  the  study  of  the  scrum 
protein  in  norral  hvrs.n   serum  and  the  serum  protein  abnormalities  in 
disease  states.  ■  '   ■'  ■ .    ' 

Methods  Employed; 

Gel-dif:^UEion  techniques  and  immunoelectrophoresis . 

Major  Findings: 

Ue  have  begun  to  use  immunoelectrophoresis  for  characterization  of 
serum  proteins  in  diseases  other  than  those  caused  by  immvinc  reactions. 
With  Dr.  rrederickson,  (iHl),  we  demonstrated  for  the  first  time  the 
marked  (5O-IOO  fo.ld)  decrease  of  the  high  density  (alpha)  lipoproteins  ., 
in  the  serjm  of  two  patients  vrLth  a  previously  undescribed  lipid 
deposition  disease  which  Dr.  Frederickson  has  named  "Tangier  Disease" 
because  the  first  two  patients  were  found  in  Tangier  Island,  Chesapeake 
Bay.  We  also  demonstrated  the  absence  of  the  low-density  beta  lipo- 
proteins in  the  sera  of  two  patients  with  the  rare  syndrome  of 
"a-betalipoproteinemia" . 

Significance  to  the  Program  of  the  Institute; 

Immunoelectrophoresis  is  a  powerful  tool  for  the  study  of  qualitative 
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and  semiquantitative  chances  in  scrim  protein  constituents  in  disease 
states.   These  studies  are  an  example  of  the  rrowing  importance  of  the 
application  of  immiLnochemical  techniques  to  problems  outside  the  field 
of  those  diseases  associated  with  h;;,^ersensitivity  states. 

Proposed  Course  of  Project; 

Continuiition  of  characterisation  0"^"  ser^uE  lipoprotein  abnormalities 
with  Dr.  Frederickbon. 
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Part  A: 


Project  Title:   Immunochemical  and  Immunogenetic  Studies  of  the  Protein 
Allotypes  in  Serum 

Principal  Investigator:   Dr.  Sheldon  Dray 

Other  Investigators:   Miss  Glendowlyn  Young 

Cooperating  Units: 

Project  Subtitle  I  -  Dr.  Charles  W.  McPherson,  Animal  Production 
Section,  Serial  No.  (not  reported  by  LAB) 

Project  Subtitle  II  -  Dr.  Jacques  Oudin,  Pasteur  Institute,  France; 
Dr.  S.  Dubiski,  Institute  of  Hematology, 
Warsaw,  Poland;  Dr.  Edwin  Lennox,  New  York 
University,  New  York,  N.  Y.;  and  Dr.  A.  Kelus, 
Department  of  Pathology,  Cambridge  University, 
Cambridge,  England. 

Project  Subtitle  V  -  Dr.  T.  N.  Harris,  Children's  Hospital  of 
Philadelphia,  Philadelphia,  Pennsylvania 

Project  Subtitle  VI  -  Dr.  Fred  Karush,  University  of  Pennsylvania, 
Philadelphia,  Pennsylvania 

Man  Years: 

Total:   3-0  ..•  ■  .     .-.■--. 

Professional:   1.5 
Other:   1.5 

Project  Description: 

Project  Subtitle  I:   Genetic  Control  of  Serum  Allotypes  ■ 

Objectives: 

To  establish  the  genetic  basis  for  the  presence  of  semom  allotypes 
and  to  develop  lines  of  animals  (rabbits)  with  genetically  defined 
allotypes. 

Methods  En^loyed; 

1.   Qualitative  tests  using  primarily  agar  gel  methods  for  the  identifi- 
cation of  allotypes  in  families  of  rabbits  and  in  various  rabbit 
populations.  ,^ .  . 
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2.   Selective  breeding  of  rabbits  to  test  genetic  hypotheses  and 
establish  genetically  defined  lines. 

Major  Findings: 

In  addition  to  the  RGG-I  and  RGG-II  allotypic  determinants 
previously  described  which  are  under  the  genetic  control  of  an  allelic 
pair  of  autosomal  genes,  family  studies  revealed  three  other  gamma 
globulin  allotypic  determinants  v/hich  are  under  the  genetic  control  of 
a  three  allelic  system  at  a  second  gene  locus.  Furthermore,  two 
allotypic  determinants  were  either  both  present  or  absent  from  all  sera 
tested  indicating  genetic  control  by  a.  single  allele  or  two  closely 
linked  alleles.  The  distribution  of  allotypes  varied  considerably  among 
several  rabbit  colonies.   In  addition,  a  gajnma  globulin  at  a  3^^  locus 
has  been  found.  .... 

Selective  breeding  of  rabbits  has  been  carried  out  to  establish 
genetically  defined  lines  of  rabbits  based  on  the  known  gamma  globulin 
allotypes.   Among  the  NIH  New  Zealand  Whites,  a  homozygous  II  L  line 
has  already  been  established.  A  homozygous  II  K  line  should  become 
established  in  about  six  months  to  one  year.  The  homozygous  IJ,  IK, 
and  IL  lines  will  take  somewhat  longer  to  develop,  perhaps  one  or  two 
years,  since  these  genes  segregate  only  in  the  small  NIK  Flemish  Giant 
Colony. 

Significance  to  the  Program  of  the  Institute; 

To  fciow  the  genetic  mechanism,  for  the  control  of  allotypes  is 
essential  for  the  usefulness  of  these  allotypes  in  studies  of  basic 
imm^anology  and  hypersensitivity.   The  molecules  having  antigenic 
sites  under  the  genetic  control  postulated  are  soluble  proteins,  namely, 
gamma  globulins .   Some  of  these  molecules  may  also  react  as  antibodies . 
As  antigens,  precipitable  by  antibodies,  they  should  be  subject  to 
quantit'^.tive  estimation.   Moreover,  these  molecules  may  be  expected  to 
pass  through  maternal- fetal  barriers.  Thus,  this  immunochemical 
genetic  system  may  be  uniquely  suited  for  studies  of  some  basic  problems 
in  immunology,  hypersensitivity,  embryology,  and  protein  chemistry. 

Proposed  Course  of  Project; 

1.  To  establish  genetically  defined  lines  of  rabbit  gamma  globulin 
types  so  that  they  may  be  available  for  other  studies. 

2.  To  study  the  genetic  control  of  new  gamma  globulin  allotypes  and 
other  allotj^pes  as  they  are  discovered. 

Project  Subtitle  II;  ?lomenclature  of  Rabbit  Serum  Allotypes 
Objectives; 

To  establish  a  ■'uniform  nomenclature  for  the  ser;im  allotypes  in 
rabbits . 
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Methods  Employed: 

1.  Comparison  of  antigens  and  antibodies  developed  in  different 
laboratories. 

2.  Preparation  of  standard  antigens  and  antisera.      '  ..  '  :  ■ 

3-   Conference  of  principal  investigators  to  establish  a  uniform 

nomenclature.  '    • 

Major  Findings : 

Tlie  antisera  developed  by  Dr.'s  Oudin,  Dray,  and  Dubiski  were 
compared  and  their  identification  established.   Reqiiirements  for 
standard  antigens  and  antisera  were  set  up  and  a  uni'^onn  nomenclature 
proposed.   Procedures  for  naming  new  allotypes  as  they  are  discovered 
was  agreed  upon.   The  results  of  this  conference  will  be  submitted  for 
publication  soon. 

Significance  to  the  Prograjn  of  the  Institute; 

A  uniform  nomenclat^ore  is  essential  to  minimize  confusion  among 
research  workers.   The  problem  is  analagous  to  tliat  of  naming  the 
blood  groups. 

Proposed  Co'jrse  of  Project: 

To  continue  cooperation  a.nonc  investigators  so  that  reference 
antigens  and  antisera  may  be  available  and  that  a  uniform  nomenclature 
may  be  used. 

Project  Subtitle  III:    Chemical  Studies  of  Senm  Allotypes 

Objectives; 

1.  To  identify  the  antigens  in  serum  which  induce  allotypes. 

2.  To  study  the  chemical  nature  of  these  allotypes.        ■• 
Methods  Employed: 

1.  Immunochemdcal  analy-is  by  diffusion  in  agar  gel;  simple  diffusion 
in  plates ;  and  immuncelectrophoresis. 

2.  Passive  cutaneous  anaphylaxis,  tanned-cell  hemagglutination  and  / 
other  immunological  tests  for  antibody. 

3.  Cellulose  ion-exchange  chromatography  and  other  protein  fractionation 
and  purification  methods. 

k.      Enzyme  (papain)  digestion  of  allotypes  to  produce  smaller  fragments 
for  study.  ^  ,. 
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Major  Findings;  • 

Investigations  have  shown  that  components  of  sera  from  individual 
rabbits  are  antigenic  in  certain  other  rabbits  and  that  isoprecipitins 
can  be  produced  v;hich  react  with  seruDi  antigens  having  electrophoretic 
mobilities  corresponding  to  alpha-,  beta-,  and  gamma  globulins. 

Significance  to  the  Program  of  the  Institute: 

1.  Differences  in  serum  proteins  between  individuals  of  the  same 
species  may  be  of  genetic  and  clinical  significance  similar  to 
that  of  the  blood  groups.  The  serum  allotypes  may  be  implicated 
in  some  of  the  unexplained  transfusion  reactions  in  nan. 

2.  Serum  allotypes  may  be  useful  in  the  study  of  "immune  tolerance" 
and  perhaps  serve  as  a  somewhat  analagous  experimental  model  for 
the  study  of  supposed  tolerance  to  Rh  antigen. 

3.  Serum  protein  allotypes  may  be  particularly  suitable  for  study 
of  some  basic  problems  in  Immxnology   concerning  the  nature  of 
antigen  and  sjitibody  sites,  antigenicity  of  antibodies,  chemical 
structure  of  gamma  globulin,  the  antigen-antibody  reaction,  etc. 

Proposed  Course  of  Project; 

1.  Chemical  characterization  of  the  gamma,  globulin  allot;;>'pies  in 
rabbits,  and  the  development  of  methods  of  assay  for  each  of  the 
allotypes . 

2.  Studies  on  the  chemical  structure  of  gamma  globulin  by  papain  . 
digestion  studies  and  quantitative  assay  of  antigenic  sites. 

3.  Search  for  additional  gamma  globulin  allotypes  and  additional  ^ 
alpha  and  beta-  globulin  allotypes .     . 

k.      Specificity  o""  rabbit  allotypes  and  antigenicity  in  other  species. 

Project  Subtitle  IV;   Synthesis  of  Gamma  Globulins  in  The  Fetus  and 
Nev/bom  From  Normal  and  Immunized  Mothers 

Objectives; 

1.  To  determine  when  and  where  gsimma  globulins  are  first  produced 
by  the  fetal  or  neonatal  rabbit  and  the  rate  at  which  the  gamma 
globulin  synthesized  by  the  offspring  appears  in  the  serum. 

2.  To  study  the  effect  of  antibody  in  the  mother  on  the  production 
of  gamma  globxilin  in  the  offspring. 
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Methods  Employed; 

1.  Selective  breeding  of  rabbits  on  the  basis  of  the  known  genetics 
of  gamma  globulin  antigens. 

2.  Immunochemical  methods  to  assay  quantity  of  gamma  globulin 
allotype  appearing  in  the  serum.  •-- 

3.  Fluorescent  antibody  to  localize  time  and  site  of  appearance  in 
tissues. 

J^jor  Findings: 

Preliminary  findings  have  shown  that  neonatal  rabbits  at  two 
weeks  of  age  are  producing  gamma  globulin  allotypes  based  on 
their  own  genetic  constitution.   The  quantity  of  these  gamma  globulin 
allotypes  increases  rapidly,  reaches  a  peak  and  levels  off  at  about 
12  -  16  weeks • 

Significance  to  the  Program  of  the  Institute:  /  . 

1.  The  allotype-isoantibody  system  in  rabbits  provides  the  best 
means  for  study  of  gamma  globulin  formation  in  the  newborn 
ajiimals  since  the  gamma  globulin  produced  by  the  offspring  can 
be  clearly  distinguished  from  maternal  genma  globuJ.ins  which 
pass  the  placental  barriers.  " 

2.  May  elucidate  basic  mechanisms  involved  in  gamma  globulin  and - 
antibody  formation. 

Proposed  Course  of  Project: 

l!he   possibility  for  the  study  of  "che  rate  of  gamm^  globulin 
sjTithesis  per  cell. 

Project  Subtitle  V;   Use  of  allotjTpes  as  Cell  Markers  in  Cell  Transfer 
Studies 

Objectives; 

To  determine  whether  donor  white  cells  from  an  immunized         ■ 
rabbit  produce  a,ntibody  in  an  irradiated  recipient. 

Methods  Employed; 

1.  Use  of  gamma  globulin  typed  rabbits  as  donors  and  recipients. 

2.  Fluorescent  antibody  to  identify  the  soi-irce  of  gajmna  globulin 
antibody  found  in  the  recipients 

Major  Findings:  None 
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Significance  to  the  Program  of  the  Institute;  ^- '•  _•■  '  '■  • 

The  allotype-isoantibody  system  provides  the  means  to  definitively 
determine  the  above  objectives,  and  would  demonstrate  the  applicability 
of  this  system  to  other  problems  in  immunology  involving  cell  transfer. 

Proposed  Course  of  Project; 

To  apply  this  technique  to  problems  involving  cell  transfer  such  as 
in  producing  chimera. 

Project  Subtitle  VI:  Antibody  Heterogeneity  Relationship  of  Allotypes 
to  Antibody  Production 

Objectives;        ■ 

To  determine  whether  antibody  prepared  against  a  simple  antigenetic 
determinant  in  a  rabbit  with  several  allotypes  has  all  these  allotypes 
or  whether  selection  of  allotypes  has  occurred. 

Methods  Employed; 

1.   Immunization  of  rabbit  hetcrozygotes  with  haptens  conjugated  to 
'  proteins.  ^     ..  ,  ,  ...^  ■ . 


2.  Preparation  of  pure  antibody  to  haptens.      •■  --' 

3.  Analysis  of  pure  an-oibody  for  allotypes. 

Major  Findings; 

Preliminar;y'  study  of  antibody  to  alb\;!min  showed  no  selection  for 
allotypes . 

Significance  to  the  program  of  the  Institute; 

The  results  of  this  experiment  are  of  particular  interest  concerning 
the  question  of  heterogeneity  of  antibodies,  and  the  clonal  theory  of 
antibody  production. 

Proposed  Course  of  Project; 

Studies  are  in  progress  and  will  be  continued. 
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Part  A: 


Project  Title:   Immunochemical  Studies  on  Human  Serum  Antigens  and 
Antibodies 

Principal  Investigator:   Dr.  Sheldon  Dray    • 

Other  Investigators:   Dr.  Edward  Lichter,  Post-Doctoral  Fellow 

Cooperating  Unit: 

Project  Subtitle  I  -  Dr.  John  Fahey,  Metabolism  Branch,  Serial 
No.  NCI  ~ 

Project  Subtitle  II  -  Dr.  Baruch  S.  Blumberg  and  Dr.  Joseph  C. 
Robinson,  EBB,  Serial  No.  NIAMD  - 

Man  Years; 

Total:   2.5  •    .  ,.  :    ,;.  ...  '.  ■        ■/ 

Professional:   1.0  '.. 

Other:   1.5  ■  '.   .  '   ■  , 

Project  Subtitle  I:   Studies  With  Primate  Antisera 
Objectives: 

1.  To  develop  antisera  specific  for  antigenic  determinants  en  semm 
proteins. 

2.  To  look  for  allotypes  in  human  sera,    '  ■ 
Methods  Employed: 

1.  Agar  gel  immunization  methods. 

2.  Purification  and  fractionation  of  normal  and  pathologic  serum  pro- 
teins. 

3.  Enzyme  digestion  of  serum  proteins  to  obtain  fragments. 

^4-.   Immunization  of  primates  (Rhesus  monkeys  and  chimpanzees). 

Major  Findings: 

1.  The  immunochemical  relationship  between  the  three  normal  7S  7-globulin 
antigens  and  two  myeloma  7-globulins  were  investigated  and  it  was 
found  that  one  of  the  myeloma  7-globulins  corresponded  to  one  of  the 
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One  of  the  changing  antisera  has  precipitating  antibodies  to  two  /-glob- 
ulins. 

Significance  to  the  Program  of  the  Institute; 

Individual  differences  in  man  of  the  antigenic  specificity  of  serum 
proteins  are  of  particular  interest  from  the  point  of  view  of  possible 
blood  transfusion  reactions  and  from  the  point  of  view  of  genetic  and 
anthropological  studies. 

Proposed  Course  of  Project: 

These  studies  are  in  progress  and  will  be  continued. 
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Part  A: 


Project  Title:   Basic  Studies  on  the  Cellular  Localization  of  Antigens, 
Antibodies  and  other  Substances  by  the  Fluorescent 
Antibody  Technique  and  Fluorescence  Microscopy. 

Principal  Investigator:   Dr.  John  E.  Tobie 

Other  Investigators:   None 

Cooperating  Units: 

Project  Subtitle  I  -  Dr.  Sanford  F.  Kuvin,  LCI,  Serial  No.  NIAID  - 
20  (c).  Dr.  G.  Robert  Coatney,  LPC,  Serial  No.  NIAID  -  130 

Project  Subtitle  II  -  Dr.  Robert  S.  Krooth,  LVB,  Serial  No.  NIAID  - 
(not  reported  by  LBV)  •:., 

Project  Subtitle  III  -  Mrs.  Eleanor  J.  Tobie,  LPD,  Serial  No.  NIAID  ■ 
123-D 

Man  Years: 

Total:   3.0 

Professional:  1.0   ■    ,    ,  •   ■  '.  ■ 

Other:   2,0  .         :■]'-■'  ■;  '  .   •.   . 

Project  Description: 

Project  Subtitle  I:   Fluorescent  Antibody  Studies  in  Malaria 

Objectives: 

To  specifically  stain  human  malaria  parasites  by  the  fluorescent 
antibody  technique. 

To  devise  a  fluorescent  antibody  method  for  the  detection  of 
malarial  antibody  produced  in  human  volunteers  infected  with  the  human 
and  monkey  malarias. 

To  correlate  antibody  production  with  gamma  globulin  levels. 

To  study  the  cross-reactions  between  the  various  species  of  malaria 
found  in  man. 


2C 
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Methods  Enrployed: 

Globulin  fractions  of  sera  from  humans  infected  with  Plasmodium  vivax 
and  P.  cynomolgi  bastianellii  were  conjugated  with  fluorescein  isothio- 
cyanate  and  the  conjugates  applied  to  blood  films  containing  the  malaria 
parasites.   The  films  were  then  examined  at  fluorescence  microscopy. 

Antibody  production  in  human  volunteers  infected  with  malarial  para- 
sites was  followed  by  the  indirect  fluorescent  antibody  technique.   Sera 
from  infected  patients  were  allowed  to  react  with  malarial  organisms  in 
blood  films  and  then  fluorescent  labeled  horse  anti-human  globulin  applied. 

Gamma  globulin  levels  in  infected  patients  were  determined  by  electro- 
phoretic  methods  and  the  levels  correlated  with  the  rise  in  malarial 
antibody  as  determined  by  fluorescent  methods. 

Cross-reactions  between  the  various  species  of  malaria  will  be  studied 
by  the  indirect  fluorescent  antibody  technique  utilizing  the  sera  of 
patients  and  titering  these  sera  against  the  different  malarial  organisms. 

Major  Findings: 

Plasmodium  vivax  and  P.  cynomolgi  bastianellii  have  been  stained 
successf-olly.   Although  there  has  been  no  practical  serological  test  for 
the  detection  of  antibody  produced  in  human  malarial  infections,  it  has 
been  possible  to  detect  and  to  titer  the  antibody  by  the  fluorescent  anti- 
body technique  and  to  correlate  this  with  the  appearance  of  the  parasites 
in  the  peripheral  circulation.   In  two  sporozoite-induced  P.  vivax  in- 
fections, antibody  was  detectable  several  days  after  the  parasites  appeared. 
In  one  patient  the  antibody  rapidly  rose  to  a  serum  dilution  level  of 
1:320  and  in  the  other  to  a  level  of  1:2,560.   These  levels  were  maintained 
for  about  60  days  after  which  they  gradually  fell  and  were  then  maintained 
at  low  levels  to  121  days,  1:20  and  1:60  respectively.   In  5  patients 
infected  with  P.  cynomolgi  bastianellii  essentially  the  same  results  were 
obtained  and  certain  of  the  patients  still  had  detectable  antibody  1  year 
after  infection.   Preliminary  observations  on  the  above  patients  suggest 
that  there  is  a  correlation  between  the  rise  in  gamma  globulin  levels  and 
malaria  antibody  levels.   On  a  limited  number  of  cases  the  cross  reactions 
between  P.  vivax  and  P.  cynomolgi  bastianellii  have  been  studied.   It 
appears  that  these  two  species  which  are  so  similar  morphologically  are  quite 
similar  serologicailly. 

Significance  to  the  Program  of  the  Institute: 

The  ability  to  specifically  stain  malaria  parasites  and  to  accurately 
follow  antibody  production  in  controlled  infections  provides  some  very 
basic  information  necessary  in  the  program  connected  with  the  worldwide 
eradication  of  malaria.  A  study  of  the  serological  relationships  between 
malaria  plasmodia  of  human  and  animal  origin  are  of  great  importance  with 
the  possibility  that  monkeys  may  serve  as  reservoirs  of  human  infection. 
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Proposed  Course  of  Project: 

To  continue  studies  on  antibody  production  and  gamma  globulin  levels 
in  patients  infected  with  the  various  species  of  malaria  as  well  as  to 
study  the  serological  relationships  of  the  malaria  plasmodia. 

Project  Subtitle  II:   Reaction  of  Human  Sera  with  Mammalian  Chromosomes 

Objectives: 

To  determine  if  certain  human  sera  having  anti-nuclear  factors  will 
react  immunologically  with  not  only  the  nucleus  but  also  with  a  component 
of  the  nucleus  -  the  chromosomes. 

Methods  Employed: 

Human  sera  containing  anti-nuclear  factors  were  applied  to  chromosomes 
prepared  from  peripheral  blood  cultures  and  tissue  cultures  and  allowed 
to  react.   Fluorescent  labeled  horse  anti-human  globulin  was  then  applied 
and  the  chromosomes  examined  at  fluorescence  microscopy.  -  ,- 

Major  Findings: 

Of  six  sera  from  patients  with  lupus  erythematosus,  five  reacted  with 
mammalian  chromosomes.   In  the  case  of  human  chromosomes  it  was  demon- 
strated that  all  k6   became  fluorescent.   When  sera  from  3  patients  with 
Sjogrens  syndrome  were  utilized,  the  chromosomes  did  not  become  fluores- 
cent even  though  they  had  previously  been  shown  to  have  anti-nuclear 
factors.   Serum  from  1  patient  with  nephrosis  resulted  in  fluorescent 
staining  of  the  chromosomes  while  that  from  another  case  did  net  react. 

Significance  to  the  Program  of  the  Institute: 

The  anti-nuclear  factors  found  in  serum  of  patients  with  the  so-called 
auto- immune  diseases  are  of  importance  for  a  better  understanding  of  the 
mechanisms  involved.   It  may  be  possible  to  find  sera  or  fractions  of 
sera  which  are  more  specific  in  their  chromosomal  reactions. 

Proposed  Covirse  of  Project: 

To  continue  the  fluorescent  antibody  studies  on  chromosomes  utilizing 
various  fractions  of  serum  and  to  attempt  to  absorb  some  of  the  anti- 
nuclear  activity  with  nuclear  fractions  or  with  nuclei  from  one  species 
before  reacting  the  sera  with  chromosomes  from  another  species. 

Project  Subtitle  III:   Localization  of  Trypanosoma  range li  in  the  Insect 
Host 

Objectives:  .  ;    . 
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To  determine  the  organ  localization  of  Trypanosoma  rangeli  in  the 
arthropod  host  and  to  study  the  developmental  relationships  between  the 
parasite  and  the  insect  vector. 

Methods  Employed:        -   -. 

Rabbits  were  iimminized  with  the  culture  form  of  T.  rangeli  and  fluores- 
cent labeled  conjugates  prepared  from  a  globulin  fraction  of  the  immune 
serum.   Frozen  sections  of  the  insect  host,  Rhodnius  prollxus,  (either 
artificially  or  naturally  infected  with  the  trypanosome)  have  been 
prepared  and  stained  with  conventional  stains.   The  direct  and  indirect 
fluorescent  antibody  technique  has  been  used  in  preliminary  trials. 

Major  Findings: 

Using  conventional  stains  on  frozen  sections  the  trypanosomes  have 
been  localized  in  the  salivary  glands.   Although  our  results  with  fluor- 
escent antibody  are  very  preliminary  it  seems  that  we  may  be  able  to 
localize  the  parasite  in  the  salivary  glands  and  perhaps  in  other  organs. 

Significance  to  the  Program  of  the  Institute: 

The  successful  localization  of  T.  rangeli  in  fresh-frozen  sections  of 
whole  insects  opens  up  the  possibility  of  the  precise  localization  of 
other  infectious  agents  in  arthropod  hosts.   Detailed  studies  on  the 
developmental  relationships  between  the  parasite  and  the  insect  vector 
are  now  within  the  realm  of  possibility. 

Proposed  Course  of  Project: 

The  fluorescent  antibody  studies  will  be  continued. 
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Project  Title:   The  Relationship  of  Delayed  and  Immediate  Hypersensitivity 
to  Allergic  Thyroiditis  in  inbred  Guinea  Pigs. 

Principal  Investigator:   Dr.  Philip  R.  B.  McMaster 

Other  Investigators:   None 

Cooperating  Units: 

Dr.  Edwin  M.  Lerner,  LGFAR,  Serial  No'.  NIAID  -  II7  ■ 

Man  Years; 

Total:   0.2 
Professional:   0.2 
Other:   None 

Project  Description: 

Objectives: 

To  determine  the  relative  importance  of  delayed  and  immediate  hyper- 
sensitivity to  thyroid  extract  in  the  etiology  and  pathogenesis  of 
allergic  thyroiditis. 

Methods  Employed: 

Two  groups  of  Strain  I3  histocompatible  guinea  pigs,  one  immunized 
with  the  aid  of  complete  adjuvant,  the  ether  with  the  aid  of  incomplete 
adjuvant,  were  compared  with  respect  to  the  development  of  circulating 
antibody,  delayed  hypersensitivity  to  thyroid  extract,  and  thyroiditis. 

Major  Findings: 

A  close  correlation  between  the  appearance  of  delayed  hypersensitivity 
to  thyroid  extract  and  allergic  thyroiditis  has  been  found.   Thyroiditis 
has  been  produced  in  some  guinea  pigs  as  early  as  5  days  after  immuniza- 
tion.  Lesions  were  found  in  100^  incidence  16  days  after  immunization, 
and  at  7  weeks  the  disease  was  severe  and  extensive  in  all  animals.  This 
has  persisted  as  long  as  6  months,  at  which  period  some  decrease  in 
severity  has  been  found.   Other  animals  are  being  followed  as  long  as 
lesions  continue  to  be  foiind. 

Delayed  hypersensitivity  to  thyroid  extract,  as  determined  by  skin 
test,  has  been  noted  in  most  animals  at  5  days  after  immunization,  and 
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Publications; 

McMaster,  Philip  R.B.,  Lerner,  Edwin  M.  2nd,  Exum,  Eurmal  D.:   The 
Relationship  of  Delayed  Hypersensitivity  and  Circulating  Antibody 
To  Experimental  Allergic  Thyroiditis  in  Inbred  Guinea  Pigs.  The 
Journal  of  Exper.  Med.  113:611-624,  I96I. 
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Project  Title:  The  Purification  and  Characterization  of  a  Proteolytic 
Enzyme  of  Human  Spleen 

Principal  Investigator:   Dr.  Philip  R.  B.  McMaster 

Other  Investigators:   None 

Cooperating  Units: 

Dr.  Pierre  Grabar,  Laboratorie  de  Chimie  Microbienne,  Institut  :'. 
Pasteur,  Paris,  France 

Dr.  Claude  Lapresle  and  Dr.  Tom  Webb,  Institute  Pasteur,  Paris, 
France 

Man  Years: 

Total:   0.5  .,  ■■■^     ?■■..■'  .  ::■  //'^. -,  ,  , 

Professional  0.5  ,:>/>"  :^.-:. 

Other:  None  •■::■.' 

Project  Description: 

Objectives: 

To  isolate  and  purify  a  proteolytic  enzyme  from  hiiman  spleen  which 
cuts  human  albumin  into  large  precipitating  fragments  in  preparation 
for  the  isolation  of  these  fragments  and  comparative  analysis  of  the 
antigenic  structure  of  these  fragments  produced  by  homologous  versus 
heterologous  enzymes. 

To  study  the  reaction  of  this  enzyme  with  certain  substrates  to 
compare  its  activity  with  known  cathepsins  of  animal  origin,  and  to 
further  characterize  the  enzyme  by  its  electrcphoretic  mobility. 

Methods  Employed: 

An  enzyme  has  been  extracted  from  human  spleen,  and  piirified  using 
DEAE  columns,  carboxymethyl  columns,  and  sephadex  columns.  The  chroma- 
tographic analysis  was  made  by  the  method  of  Sober  and  Peterson,  while 
the  mobility  was  determined  by  the  method  of  Uriel,  and  the  nature  of 
the  activity  of  this  enzyme  compared  with  known  cathepsins  by  the  method 
of  Lapresle  and  Webb,  The  substrate  degradation  products  have  been 
studied  by  direct  electrophoresis  and  by  immunoelectrophoresis. 
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Major  Findings: 

A  method  of  purifying  the  desired  enzyme  has  been  established. 
That  it  is  a  single  type  of  substance  has  been  demonstrated  by  column 
chromatography,  in  addition  the  electrophoretic  mobility  and  pH 
activity  cixrve  have  been  determined,  and  a  comparison  of  the  catheptic 
activity  of  this  enzyme  with  known  cathepsins  completed.   Exhaustive 
attempts  to  determine  the  Michaelis  constant  of  this  enzyme  for  human 
albumin  have  failed.   Four  large  fragments  of  human  albumin  resulting 
from  the  degradation  of  the  native  protein  by  the  human  enzyme  have 
been  found  by  immunoelectrophoresis. 

Significance  to  the  Program  of  the  Institute; 

This  study  combines  several  fundamental  problems  bearing  on  the 
nature  of  antigenicity,  and  the  possible  role  of  enzymes  in  the  de- 
gradation of  antigens  as  a  primary  step  in  antibody  formation.   It 
leads  to  an  examination  of  the  chemical  differences  between  the  degrada- 
tion products  of  a  substrate  degraded  by  homologous  versus  heterologous 
enzymes  and  consequently  to  the  elucidation  of  the  role  of  enzymatic 
activity  in  antigenicity.   Information  concerning  the  chemical  nature 
of  human  albumin  and  its  antigenic  sites  may  also  be  obtained  by  these 
methods.  .  ,  ,    ,  .  ^    . 

Proposed  Course  of  Project: 

To  isolate  the  different  degradation  products  of  human  albumin 
degraded  by  human  enzyme,  and  to  determine  the  nat-ure  of  the  end  groups 
of  each  product  as  well  as  to  determine  the  quantity  of  each  amino 
acid  in  each  fragment.   The  type  of  bond  cut  by  the  enzyme  will  be 
measured  by  the  method  of  Sanger  using  chain  B  insulin.  These  results 
will  be  compared  with  those  obtained  by  Lapresle  and  Webb  using  the 
same  substrate  degraded  by  heterologous  enzyme. 
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Part  A: 


Project  Title:   The  Chemistry  of  Antibodies 

Principal  Investigator:   Dr.  Wilton  E.  Vannier 

Other  Investigators:   None 

Cooperating  Units:  ;• 

Project  Subtitle  I  -  Dr.  Philip  Fireman^  LCI    -      ■;■;-,; 

Project  Subtitle  II  -  Dr.  James  Miller  of  the  Department  of 
Infectious  Diseases  of  the  University  of  California,  Los  Angeles, 
California 

Man  Years: 

Total:   1.66  '  ■  ,  :,  .  ■  .;'  '     .  .:  _ 

Professional:   0.66  ..  '  '  .  ':■.' 

Other:   1.0 

Project  Description: 

Project  Subtitle  I  -  The  Chemistry  of  the  Skin  Sensitizing  Antibodies  of 
Atopic  Hiunan  Allergy 

Objectives; 

To  study  the  physical,  immunochemical  and  biological  properties  of 
the  skin  sensitizing  antibodies  of  sera  of  individuals  with  atopic 
allergies. 

Methods  Employed: 

Sera  from  suitably  selected  ragweed  sensitive  individuals  are  being 
fractionated  by  DEAE-celliilose  chromatography  and  starch  block  electro- 
phoresis.  The  fractions  are  examined  by  immunoelectrophoresis.   The 
skin  sensitizing  antibody  activities  are  assayed  by  passive  transfer 
tests  in  normal  human  volunteers. 

Major  Findings; 

A  distribution  for  the  skin  sensitizing  antibody  activity  after 
DEAE- cellulose  chromatography  similar  to  that  reported  by  others  has 
been  found.   On  starch  block  electrophoresis  (in  barbital  pH  8.6, 
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nilcron=0.l)  the  antibody  activity  is  concentrated  in  the  fast  gamma- 
globulin or  slow  beta- globulin  region.   Various  methods  of  carrying  out 
the  passive  transfer  assay  in  normal  human  skin  are  being  studied  in 
order  to  determine  the  best  method  for  antibody  quantitation. 

Significance  to  the  Program  of  the  Institute: 

The  physical  properties  of  the  skin  sensitizing  antibodies  of 
atopic  allergy  are  of  fundamental  importance  in  xinderstanding  allergic 
reactions.   The  skin  sensitizing  antibody  is  qualitatively  different 
from  most  ordinary  precipitating  antibody  in  its  electrophoretic  and 
sedimentation  properties  and  in  that  it  is  retained  locally  when  injected 
intradermal  1 y  rather  than  diffusing  away.   The  process  of  antibody  fix- 
ation to  tissues  is  an  important  problem  in  all  allergic  reactions  and 
any  differences  that  can  be  demonstrated  in  chemical  or  physical  proper- 
ties between  ordinary  precipitating  and  skin  sensitizing  antibody  may 
be  important  in  this  process. 

Proposed  Course  of  Project; 

The  work  on  more  precise  quantitation  of  the  skin  sensitizing 
antibody  will  be  continued  as  this  is  basic  to  all  our  other  studies. 
Various  conditions  for  the  cellulose  chromatography  of  the  active  skin 
sensitizing  antibody  fraction  from  starch  zone  electrophoresis  will  be 
explored.   It  is  hoped  that  with  the  prior  removal  of  a  large  amount  of 
inactive  protein,  by  zone  electrophoresis,  a  more  efficient  and  reveal- 
ing chromatographic  fractionation  of  the  skin  sensitizing  antibodies 
may  be  obtained.  After  the  quantitation  of  the  antibody  activity  is 
more  precisely  worked  out  we  plan  to  study  antibody  inactlvation  by 
various  substances  and  look  for  the  possible  presence  of  antibody 
activators  among  seinim  fractions.  ;; 

Project  Subtitle  II  -  The  Chemistry  of  the  Antibodies  of  Syphilis 

Objectives: 

To  study  the  physical  properties  of  some  of  the  antibodies  assoc- 
iated with  syphilitic  infection  and  to  study  a  macroglobulln  antibody 
system  in  which  a  specific  purification  of  antibody  may  possibly  be 
achieved. 

Methods  Employed: 

As  a  first  step  sera  from  individuals  with  various  stages  of 
syphilitic  infection  are  being  fractionated  by  starch  block  electro- 
phoresis and  ultracentrifugation  methods  and  the  fractions  tested  for 
VDRL  flocculation  antibody  and  for  TPI  antibody. 
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Major  Findings:    ■   .   '  . 

Preliminary  experiments  with  human  sera  from  patients  with  late 
syphilis  have  shown  a  relative  concentration  of  the  TPI  antibody 
activity  in  the  more  rapidly  migrating  gamma- globiol in  fraction  as  ' 
obtained  by  starch  block  electrophoresis.  This  is  in  accord  with 
previous  electrophoresis  convection  studies  of  rabbit  syphilitic  sera. 

Significance  to  the  Program  of  the  Institute: 

There  is  confusion  in  the  literature  with  regards  to  the 
interrelationship  between  the  antibodies  in  syphilis  as  measured  by 
the  various  tests  available.   Studies,  such  as  this,  involving  the 
preparation  of  purified  antibody  fractions  may  help  to  clarify  the 
problem.   The  study  of  the  chemical  and  physical  properties  of 
specifically  purified  macroglobulin  antibody  may  yield  basic  inform- 
ation regarding  the  structure  of  these  antibodies  and  their  role  in 
immune  processes. 

Proposed  Course  of  Project: 

The  work  will  be  continued  using  the  methods  indicated  and  sera 
from  individuals  with  early  and  congenital  syphilis  as  well  as  late 
syphilis.  Active  fractions  generated  by  the  above  methods  will  be 
further  studied  by  cellulose  ion  exchange  chromatography.  Assay  by 
Immunoelectrophoresis  to  try  to  correlate  the  antibody  activities 
with  known  serum  components  will  be  carried  out. 

Project  Subtitle  III  -  The  Fractionation  and  Specific  Purification  of  - 
Antibody 

Objectives: 

1.  To  explore  possible  specific  methods  of  antibody  purification. 

2.  To  achieve  the  chromatographic  fractionation  of  specifically 
purified  antibody  and  study  changes  in  the  distribution  of 
specific  bonding  affinities  of  antibodies  during  the  course 
of  Immunization.  ; 

Methods  Employed: 

Specific  antigen-antibody  aggregates  are  dissociated  at  low  pH 
and  the  antibody  recovered.   Cellulose  coupled  with  p-arsanilic  acid 
through  tyramine  is  being  used-  as  a  solid  adsorbent  to  purify  and 
fractionate  antibody  directed  against  the  p-arsanilic  acid  hapten* 


't_ 
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Major  Findings; 

It  has  been  found  that  the  cellulose  adsorbents  easily  remove 
antibody  from  serum  but  that  the  complete  elution  of  the  antibody  from 
the  adsorbent  has  been  difficult.   It  is  hoped  that  suitable  chemical 
modification  of  the  adsorbents  may  solve  this  problem. 

Significance  to  the  Program  of  the  Institute: 

The  general  problem  of  specific  purification  of  antibody  is  one 
that  is  of  basic  importance  for  chemical  work  in  immiinology.  The 
presence  of  large  amounts  of  nonspecific  protein  with  antibody  compli- 
cates or  prevents  a  study  of  the  chemical  reactions  of  antibodies,  the 
structure  of  antibodies  or  the  physical  properties  of  antibodies.  A 
study  of  the  heterogeneity  of  antibodies  and  especially  the  influence 
of  degree  or  route  of  immunization  on  the  distribution  of  antibodies 
found  will  provide  additional  basic  information  about  the  nature  of  the 
immune  process. 

Proposed  Course  of  Project; 

The  yield,  purity  and  immunochemical  characteristics  of  antibody 
removed  by  the  specific  adsorbents  and  purified  by  desorption  will  be 
further  investigated.   The  effect  of  varying  the  number  and  type  of 
hapten  groups  coupled  to  the  specific  adsorbent  and  the  number  of  other 
charged  groups  on  its  effectiveness  as  an  immune  adsorbent  will  be 
investigated. 
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Project  Title;   Basic  Studies  on  the  Chemical,  Physical  and  Skin 
Reactive  Properties  of  Extracts  of  House  Dust 

Principal  Investigator:   Dr.  Wilton  E.  Vannier 

Other  Investigators;  None 

Cooperating  Units; 

Dr.  Ernest  M,  Heimlich,  a  practicing  allergist  in  Los  Angeles,  . 
has  been  testing  various  house  dust  fractions  for  skin  reac- 
tivity in  specifically  sensitive  individuals.  -  . 

Man  Years:  ■'[■ 

Total:   0.33 

Professional:   0.33  •         '■•'. 

Other:   None  ,,','■ 

Project  Description;  .       ,;'v.;;\;;--.,. 

Objectives;  :  ,;  • 

1.  To  study  the  chemical  and  physical  properties  of  the  materials 
used  clinically  for  the  diagnosis  and  treatment  of  house  dust 
allergy. 

2.  To  try  to  identify  the  components  responsible  for  the  specific 
skin  reactivity. 

Methods  Employed;     ■'..■■     '•         ■. 

1.  Various  methods  of  fractionating  dust  extracts  are  used  such  as 
zone  electrophoresis  and  celliilose  chromatography.   Chemical 
analyses  and  assay  for  allergen  activity  are  carried  out  on  the 
products. 

2.  The  effect  on  the  allergen  reactivity  of  chemical  and  enzymatic 
modification  of  the  dust  fractions  is  being  studied. 

Major  Findings; 

1.  Previously  it  has  been  shown  that  the  dust  allergen  fractions 
consist  of  a  heterogeneous  mixtiare  of  acidic  polysaccharides 
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containing  5-20^  polypeptide.   Starch  block  electrophoresis 
studies  at  low  pH  and  in  7M  urea  have  indicated  that  the  poly- 
peptide and  polysaccharide  components  are  linked  through 
covalent  bonds  rather  than  being  present  as  separate  components 
or  linked  by  ionic  bonds  or  multiple  hydrogen  bonds. 

2.  Preliminary  studies  using  ECTEOLA  cellulose  indicate  that  this 
material  may  be  useful  for  further  fractionation  of  the  allergen 
components. 

Significance  to  the  Program  of  the  Institute; 

1.  About  one- third  of  all  allergic  individuals  give  a  positive 
skin  reaction  to  house  dust  extracts.  These  extracts  have 
been  used  for  many  years  in  the  diagnosis  and  treatment  of 
house  dust  allergy.   It  is  of  importance  to  investigate  the 
chemical  nature  of  these  materials  and  to  find  out  what  chemi- 
cal groups  are  involved  in  the  skin  reactions. 

2.  A  rational  standardization  of  the  potency  of  house  dust  allergen 
extracts  might  well  be  based  on  a  knowledge  of  the  chemical 
nature  of  the  active  materials. 

Proposed  Course  of  Project: 

The  study  of  chemically  modified  and  enzyme-treated  dust  fractions  ■ 
will  be  continued  and  the  use  of  ion  exchange  cellulose  chromatography 
to  purify  the  materials  will  be  further  explored. 
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Vannier,  Wilton  E.  and  Campbell,  Dan  H.:   A  Starch  Block  Electrophoresis 
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Part  A: 


Project  Title:   Imraunocytochemlcal  Studies  of  the  Reactivity  of  Human 

Serum  Proteins  with  Hiiman  Tissues  in  Normal  and  Disease 
States 

Principal  Investigator:   Dr.  Arthur  J.  L.  Strauss 

Other  Investigators:   Dr.  Howard  C.  Goodman 

Cooperating  Units:   None 

Man  Years: 

Total:   0.5 
Professional:   0.5 
Other:   None 

Project  Description: 

Objectives: 

To  detect  and  describe  protein  fractions  (especially  7-2,  P-2A,  and 
p-2M  globulins)  from  normal  and  pathologic  human  sera  which  react  with 
human  tissues,  both  normal  and  pathologic. 

To  determine  the  range  and  specificity  of  such  reactivity  in  normal 
individuals  and  in  those  with  systemic  diseases. 

To  characterize  such  reactive  serum  factors;  describe  their  electro- 
phoretic  mobilities,  and  determine  whether  or  not  such  factors  react  with 
tissue  constituents  in  classical  antibody- antigen  relationship. 

To  attecipt  to  characterize  those  tissue  constituents  with  which 
serum  proteins  might  react. 

Methods  Employed: 

The  immunofluorescence  technique  is  used  to  detect  the  binding  of 
serum  proteins  to  tissues. 

Sodium  sulfate  precipitation,  Rivanol  precipitation  and  DEAE  cellu- 
lose column  chromatography  are  used  to  prepare  purified  human  serum 
protein  fractions. 

Immunoelectrophoresis  and  simple  electrophoresis  on  agar  gel  are 
employed  to  study  electrophoretic  mobilities  of  serum  proteins,  and  to 
determine  the  specificity  of  antisera  prepared  and  directed  against  serum 
protein  fractions.  .'-i  T 


Serial  No.  NIAID  -  15^ 

To  produce  antisera  possessing  tmispecific  activity  against  each  of 
several  readily  separable  human  serum  proteins,  sheep  and  rabbits  are 
currently  being  inmunized  with  highly  purified  preparations  of  such 
proteins  in  Freund's  adjuvant.   Antisera  to  human  serum  7-2  globtilin, 
p-2A  and  p-2M  globulins  and  albumin  are  now  in  preparation. 

Major  Findings:  .  .... 

During  the  short  period  that  this  project  has  been  in  progress,  a 
serum  and  tissue  "library"  has  been  assembled.   No  major  findings  can 
be  reported  at  this  time. 

Significance  to  the  Program  of  the  Institute: 

This  study  is  adjunctive  to  the  studies  already  underway  in  the 
Clinical  Immunology  Section  which  deal  with  the  role  of  immune  mechanisms 
and  autoimmune  concomitants  in  human  disease  states.  Many  reports  have 
appeared  in  the  literature,  describing  the  reactivity  of  human  serum 
globulin  with  human  tissue  in  a  variety  of  experimental  procedures. 
Such  reactivities  have  been  noted  in  systemic  lupus  erythematosus, 
rheumatoid  arthritis,  Sjogren's  syndrome,  thyroiditis,  ulcerative 
colitis,  myasthenia  gravis,  rheumatic  carditis,  and  myocardial  infarc- 
tion.  In  general,  each  published  study  has  dealt  with  a  circumscribed 
disease  state,  with  reactivity  demonstrated  with  one  or  a  limited  number 
of  tissues  or  tissue  extracts.   The  screening  of  several  hundred  sera 
from  an  even  wider  variety  of  disease  states  against  many  different 
Tissue  substrates  with  fluorescent  antibodies  to  human  y-2   globulin, 
=-2A,  and  p-2M  globiilins,  etc.,  should  provide  additional  information 
as  to  the  specificity  of  these  previously  reported  findings  for  any 
given  disease  and  might  point  up  interrelationships  among  diverse  auto- 
immune phenomena  already  described.   In  addition,  additional  instances 
cf  serum-tissue  interactions  may  be  revealed  in  the  course  of  this  study. 

Proposed  Course  of  Project: 

The  present  human  serum  and  tissue  collections  will  be  enlarged. 
Serum  protein  fractionation  will  be  continued  to  obtain  purified  serum 
antigens  which  will  be  used  in  the  continued  production  of  unispecific 
antisera  for  use  in  fluorescent  antibody  studies. 

Sera  will  be  screened  systematically  by  means  of  the  indirect 
fluorescent  antibody  technique  against  skin,  skeletal  muscle,  cardiac 
muscle,  kidney,  liver,  spleen,  thymus,  thyroid,  adrenal,  gastrointestinal 
tissues,  lungs,  smooth  muscle,  etc.,  for  reactivity  over  the  electro- 
phoretic  range  of  serum  proteins  with  psirticular  emphasis  on  7-2,  P-2A 
and  3-2M  globulins. 
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Project  Title:   Cellular  Production  of  Gamma  Globulin;  Studies  of  Rabbit 
Allotypes  Using  the  Fluorescent  Antibody  Technique 

Principal  Investigator:   Dr.  James  Colberg 

Other  Investigators:   Dr.  Sheldon  Dray 

Cooperating  Unit:   None 

Man  Years: 

Total:   0.5 
Professional:   0.5 
Other:  None 

Project  Description; 

Objectives: 

1.  To  localize  the  cellular  site  of  formation  of  gamma  globulin  allotypes 
by  fluoresce in- labeled  antibody. 

2.  To  investigate  the  number  of  allotypes  produced  by  a  single  cell  in 
heterozygotes . 

3.  To  study  gamma  glob\ilin  allotype  synthesis  in  neonatal  rabbits. 
Methods  Employed: 

1.  DEAE  cellulose  column  chromatography;  Sephadex  chromatography. 

2.  Conjugation  of  gamma  globulin  with  fluorescein  isothiocyanate. 

3.  Direct  fluorescent  staining  of  frozen  tissue  sections. 
Major  Findings: 

Fluorescein  conjugates  specific  for  allotypes  I  and  II  have  been 
prepared;  these  react  specifically  with  the  respective  gamma  globulins 
in  the  tissues.  Non-specific  staining  has  been  nearly  completely 
eliminated  by  use  of  appropriate  liver  and  bone  marrow  powder. 

Significance  to  the  Program  of  the  Institute: 

This  project  by  use  of  the  fluorescent  antibody  method  demonstrates 


Serial  No.  NIAID  -  155 

the  histological  location  of  specific  gamma  globulin  types  and  serves  to 
elucidate  the  immunogenetics  of  gamma  globulin  and  the  fate  of  trans- 
planted lymph  nodes. 

Proposed  Course  of  Project:  .  '.  '  .'^ 

With  the  perfection  of  this  technique,  antibodies  to  the  other 
allotypes  will  be  conjugated.   Immunofluore scent  studies  of  lymphoid 
tissue  and  spleen  cell  suspensions  of  heterozygote  rabbits  will  be 
studied  to  demonstrate  production  of  allotypes.  Neonatal  rabbits 
will  be  examined  to  determine  the  site  and  time  of  production  of  gamma 
globulin.   Studies  on  homotraiisplantation  of  tissues  and  on  immunologic 
tolerance  will  be  undertaken  with  this  method.   Gamma  globulin  chimeras 
will  be  produced  in  order  to  induce  tolerance  to  subsequent  transplanta- 
tion of  lymphoid  tissue  and  skin  grafts. 
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Part  A: 


Project  Title:  The  Study  of  Delayed  Hypersensitivity  In  Vitro 

Principal  Investigator:   Dr.  Robert  R.  Carpenter 

Other  Investigators:   Dr.  Howard  C.  Goodman 

Cooperating  Units:   None         "  ;  , 

Man  Years;     .  " 

Total:   0.5  ■   .'  ■■  -  .    .  ..; 

Professional:  O.k 

Other:   0.1  ,:'. 

Project  Description: 

Objectives:         .-.  "'.'. 

To  determine  the  usefulness  of  in  vitro  techniques  to  study  delayed 
hypersensitivity,  particvilarly  in  relation  to  the  autoimmvuie  disorders. 

Methods  Employed: 

Lymph  node  and  splenic  fragments  from  normal  and  sensitive  animals 
are  explanted  in  tissue  culture  in  homologous  media.   The  migration  of 
cells  from  the  explants  is  measured  in  the  presence  and  in  the  absence 
of  antigen.  Adult  inbred  guinea  pigs  are  the  soixrce  of  these  explants. 
The  pigs  are  immunized  with  various  tissue  extracts  in  the  presence  of 
Freund's  adjuvant  for  study  of  tissue  and  tuberculin  sensitivity.   To 
date  extracts  of  homologous  thyroid  and  homologous  spinal  cord  have  been 
employed. 

Major  Findings;  ■  '  ,^  -  '''''-■:"--  -'-   ■•;  ■ 

The  addition  of  pvirified  protein  derivative  of  tubercle  bacilli 
(ppd)  regularly  Inhibits  macrophage  migration  from  those  lymph  node  and 
spleen  fragments  taken  from  tuberculin  sensitive  guinea  pigs.   Cells 
from  normal  animals  are  only  slightly  inhibited. 

Similar  inhibition  by  a  saline  thyroid  extract  of  tissues  cultured 
from  thyroid  sensitive  guinea  pigs,  has  not  been  consistenly  demonstrated. 
Thyroglobulin  likewise  has  not  proven  to  be  regularly  or  specifically 
inhibitory. 


5C 
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Significance  to  the  Program  of  the  Institute: 

This  laboratory  is  engaged  in  the  study  of  some  of  the  so-called 
autoimmune  diseases.   The  project  described  here  is  undertaken  as  a 
part  of  the  program  of  detection  and  study  of  the  abnormal  immunologic 
reactions  in  these  states.   Recently,  there  is  increasing  evidence  of 
the  importance  of  delayed,  tuberculin- type,  hypersensitivity  to  tissue 
products  in  these  illnesses.  This  technique  should  provide  a  much 
needed,  direct,  in  vitro  method  to  examine  this  hypothesis.  Up  to  the 
present,  the  skin  test  has  been  the  only  means,  and  a  somevhat  unsatis- 
factory one,  for  evaluating  delayed  hypersensitivity. 

Proposed  Course  of  Project: 

Further  experiments  with  delayed  sensitivity  to  tuberculin  and 
simple  protein  antigens  will  be  conducted  to  provide  a  firm  basis  for 
interpreting  results  with  this  system.   We  will  continue  tc  attempt  to 
characterize  the  immiinologic  abnormalities  in  experimental  thyroiditis 
and  encephalitis  using  this  technique,  and  ultimately  we  will  hope  to 
use  the  technique  in  studying  delayed  sensitivity  in  human  illness. 
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The  annual  report  of  the  Rocky  Mountain  Laboratory  again  is  comprised 
of  reports  by  project  rather  than  by  section  because  of  continued  multifold 
collaboration  between  units  in  different  sections,  a  healthy  characteristic 
of  our  program  which  we  find  contributes  to  a  good  esprit  de  corps.   Reports 
have  been  added  this  year,  however,  from  the  re-established  Pathology  Section, 
with  the  return  of  Dr.  U.  J.  Hadlow,  and  the  newly  activated  Epidemiology 
Section,  with  the  assignment  of  Dr.  R.  N.  Philip. 

Other  major  personnel  changes  in  the  scientific  staff  include:  intra- 
service  transfer  of  Dr.  C.  L.  Larson  from  the  directorship  after  his  11  years' 
fruitful  promotion  of  the  scientific  stature  of  RML;  transfers  of  Dr.  Lauri 
Luoto  and  Nurse  Officer  Mary  L.  Casey;  the  working-assignment  exchange  between 
Dr.  K.  C.  Milner  and  Dr.  Berndt  Malmgren,  of  the  Karolinska  Institutet, 
Stockholm,  Sweden;  the  establishment  of  a  new  unit  in  the  Allergy- Immunology 
section  consequent  to  Che  appointment  of  Dr.  J.  J.  Munoz  to  the  staff;  and 
the  imminent  transfer  and  retirement  of  Dr.  W.  L.  Jellison,  who,  after  more 
than  3  decades  of  productive  and  internationally  respected  research  at  RML, 
has  been  invited  to  join  the  staff  of  the  PanAmerican  Sanitary  Bureau  Zoonoses 
Laboratory  at  i\zul,  Argentina. 

Extramural  cooperation  has  continued  with  personnel  of  NIH,  Bethesda, 
CDC,  MARU  in  Panama,  Arctic  Health  Research  Center,  NAMRU-3  in  Egypt,  Gorgas 
Memorial  Laboratory,  Trinidad  Virus  Laboratory,  universities  of  Minnesota, 
Georgia,  Montana,  Utah,  Purdue,  Saskatchevran,  Pasteur  Institute  of  Paris, 
Karolinska  Institutet  of  Stockholm,  and  other  institutions.   Many  museums  and 
groups  engaged  in  field  work  have  sought  aid  from  staff  specialists  in 
determination  of  parasites.   Because  of  special  capabilities,  techniques,  or 
unique  facilities  developed  at  RML,  50  professional  visitors,  17  of  them 
foreign,  have  spent  or  are  spending  varying  amounts  of  time  in  conference  and 
study  in  different  sections.   Several  staff  members  have  also  received 
courtesy  appointments  to  graduate  thesis  committees  of  a  few  universities. 

Our  investigations  have  continued  with  the  same  general  objectives  as 
previously;  those  of  one  large  group  are  oriented  toward  the  zoonoses  and 
arthropod-borne  diseases,  and  those  of  another  major  group  are  chiefly  con- 
cerned with  problems  related  to  allergy,  immunology,  and  resistance  to  disease. 
Both  divisions  involve  basic  laboratory  research  some  of  which  could  lead 
ultimately  to  development  of  applied  and  control  measures.   l-Jhile  investiga- 
tions of  various  vector-borne  illnesses  have  never  actually  diminished, 
occasional  changes  in  emphasis  have  occurred  in  the  last  few  years  with  new 
leads,  such  as  provided  in  encephalitis  ecology  by  the  mosquito-garter-snake 
relationship,  discovery  of  new  foci  of  Powassan  and  California  viruses,  and 


variations  in  spotted-fever-like  isolates.   On  the  other  hand,  attacks  on 
phases  of  such  nonvector-borne  disease  problems  as  tuberculosis.  Salmonella, 
pertussis,  poliomyelitis,  influenza,  and  certain  mycoses  have  been  intensified 
in  varying  degrees. 

Tick  paralysis.   Inbreeding  through  h   generations  of  a  paralysis- 
producing  strain  of  ticks  from  British  Columbia  has  not  produced  an  increase 
in  the  ability  to  cause  paralysis,  probably  because  of  our  inability  to 
select  for  the  genetic  factor  in  male  ticks.   However,  a  new  lead  on  genetic 
aspects  may  be  the  sudden  acquisition  of  paralysis-producing  ability  by  some 
females  resulting  from  a  cross  of  "paralytic"  males  with  females  from  our 
previously  "nonparalytic"  laboratory  stock. 

Panama  mite  studies.   To  date,  no  viral  agents  have  been  isolated  at 
MARU  from  many  pools  of  acarines  from  native  fauna.   One  isolation  of  Coxiella 
burnetii  (q  fever  agent)  was  accomplished  at  RML  from  a  new  genus  of  intra- 
dermal chiggers  off  one  of  the  numerous  spiny  rats.   It  could  not  be  stated 
that  the  host  relationship  was  more  than  mechanical  in  this  instance.   Tests 
for  pathogenic  agents  in  ectoparasites  of  Panamanian  native  hosts  are 
continuing. 

Tularemia.   V/hile  it  x^as  reported  under  Pasteurella  tularensis  last 
year  that  "the  protection  afforded  by  live  organisms  was  not  effective  for 
long  periods  of  time,"  mice  later  vaccinated  with  a  living  Russian  attenuated 
strain  had  a  high  level  of  immunity  for  more  than  30  weeks. 

Further  comparison  of  isolates  from  different  sources  and  geographical 
localities  has  strengthened  the  belief  that  a  "fully  virulent"  organism  in 
North  America  causes  severe  disease  in  sheep,  hares,  rabbits,  horses,  and 
man,  whereas  a  less  virulent  form  is  common  to  North  America,  Europe,  and 
Asia  and  may  require  systematic  differentiation.   Isolates  of  the  latter  were 
obtained  or  arranged  for  by  Dr.  J.  F.  Bell  during  part  of  a  Guggenheim 
Fellowship  in  Europe. 

Diseases  of  wildlife.   Corynebacterium  pyogenes  was  cultured  from  3 
dead  mountain  sheep  during  an  epizootic  and  from  1  deer  and  1  elk.   These 
findings  suggest  that  this  may  be  a  pathogen  of  consequence  to  certain  wild- 
life, as  well  as  to  domestic  animals. 

Three  more  isolations  of  rabies  from  bats  this  year  bring  the  local 
total  to  2^.   Contrary  to  most  concepts,  rabies  can  be  chronic  in  mice.   A 
consequent  discovery  was  that  recovered  mice  with  limb  movement  impaired  by 
rabies  became  heavily  infested  with  ectoparasites.   Mechanical  interference 
with  combing  and  grooming,  caused  by  amputating  limbs  of  normal  mice,  resulted 
in  similar  excessive  parasite  populations.   Another  unidentified,  nonfatal 
virus  was  incidentally  isolated  from  bats  and  passed  in  tissue  cultures  and 
mice. 
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Part  A. 


Project  Title:   Office  of  the  Director 
Principal  Investigator:   C.  L.  Larson,  Director 


Other  Investigators; 


Cooperating  Units: 


C.  B.  Philip,  Acting  Director 

H.  G.  Stoenner,  Assistant  to  the  Director 

None 


Man  Years  (calendar  year  I961): 
Total:         31.5 
Professional:    1.5 
Other:        3O.O 

Project  Description: 

This  project  involves  the  follov.'ing:   over-all  direction  and 
supervision  of  the  scientific  research  program  of  the  Rocky  Mountain 
Laboratory;  direction  of  the  administrative  aspects  of  the  Laboratory 
including  all  fiscal,  supply,  housekeeping,  and  maintenance  activities; 
providing  of  scientific  services  as  required  by  the  research  staff, 
including  laboratory  animal  care  and  breeding,  sterile  glassware  and 
media  preparation,  special  shop  services,  library,  graphic  arts,  and 
adjustment  of  needs  for  space,  technical  help,  and  field  and  meeting 
travel.   The  duties  of  Director  C.  L.  Larson  at  the  Rocky  Mountain 
Laboratory  x/ere  terminated  on  October  15,  I96I,  after  his  return  from 
a  year's  assignment  to  the  Pasteur  Institute,  Paris,  France. 


Part  B  included:   No 


Q  fever.   Field  investigations  this  year  were  oriented  toward  a  more 
objective  evaluation  of  the  potential  public  health  problem  associated  with 
the  vast  reservoir  of  infection  among  dairy  cattle.   As  determined  through 
continuous  surveillance,  even  minor  illness  ;imong  persons  exposed  to  infected 
dairy  cattle  could  not  be  attributed  to  Q  fever.   However,  Qj^ji   of  persons 
exposed  to  infected  herds  have  acquired  antibodies  detectable  by  the  mouse- 
neutralization  test  and  the  radioisotope  precipitation  test. 

Investigations  on  developing  a  safe  method  of  vaccinating  humans  with 
conventional  Q  fever  vaccine  were  continued  at  Montana  State  Prison,   Most  of 
the  skin-test  negative  volunteers  (97^)  ^'ho  last  year  received  from  1  to  3 
doses  of  10  complement-fixing  (CF)  units  of  antigen  subcutaneously  reacted 
positively  on  a  skin  test  given  10  months  after  vaccination.   However,  the 
agglutinin  response  among  groups  of  vaccinees  varied  from  U5  to  91'?"  and  was 
directly  proportional  to  the  number  of  doses  of  vaccine  received.   Studies  on 
a  comparable  group  of  volunteers  who  received  from  1  to  3  doses  of  1  CF  unit 
of  antigen  intradermally  are  not  complete,  but  results  to  date  are  similar  to 
those  obtained  when  vaccine  was  given  subcutaneously.   Although  the  resistance 
induced  in  human  volunteers  could  not  be  challenged,  vaccination  appears  to 
have  been  effective,  as  judged  by  available  immunologic  and  serologic  data. 

Significant  progress  has  been  made  in  investigations  directed  tovjard 
fractionating  C.  burnetii  into  its  component  antigens.   The  separation  of 
nontoxic  immunogenic  fractions  from  those  responsible  for  inducing  or  eliciting 
the  hypersensitive  state  remains  a  major  objective.   All  antigens  of  any  con- 
sequence were  determined  to  be  located  in  the  cell  wall.   Chemical  extraction 
of  whole  phase  I  rickettsias  with  dimethyl  acetaraide,  dimethyl  sulfoxide,  or 
a  combination  of  trichloroacetic  acid  and  phenol  have  yielded  protective 
antigens  whose  toxicity  and  ability  to  induce  an  allergic  response  v/ere  de- 
creased about  100-fold.   Similar  extracts  of  phase  II  organisms  v;ere  non- 
immunogenic  and,  in  preliminary  comparisons  of  whole  phase  I  and  II  rickettsias, 
phase  I  organisms  were  more  potent  vaccines. 

Rocky  Mountain  spotted  fever.   Because  of  the  results  of  recent  studies 
on  rickettsial  variants  and  observations  made  possible  by  fluorescent  micros- 
copy, interest  in  the  biology  of  spotted  fever  rickettsias  has  been  rekindled. 
Particular  attention  has  been  given  to  the  elucidation  of  factors  which  affect 
the  natural  infection  rate  among  ticks  and  to  the  characterization  of  spotted 
fever  antigen  in  naturally  infected  ticVcs.   Of  ticks  collected  in  nature,  up 
to  25'2&  contain  specific  antigen  detectable  by  fluorescent  microscopy  but  only 
1  to  3^  contain  pathogenic  rickettsias. 

The  ecology  of  R.  rickettsli  appeared  to  be  the  same  in  2  local  areas 
which  had  similar  natural  features.   Heaviest  infestations  of  immature 
Dermacentor  andersoni  occurred  on  golden-mantled  ground  squirrels  and  chip- 
munks, and  virulent  organisms  were  isolated  from  these  rodents  for  the  first 
time  west  of  the  Mississippi. 

Heretofore,  h   variant  types  of  R,  rickettsii  in  D.  andersoni  have  been 
recognized.   The  spectrum  of  pathogenicity  of  these  types  varies  from  an 
ability  to  cause  overt  disease  and  death  to  a  limited  ability  to  cause  only 


immunizing,  inapparent  infections.   From  ticks  collected  in  eastern  Montana, 
many  isolates  of  a  fifth  type  have  been  recovered.   These  strains  are  nonpatho- 
genic for  guinea  pigs  and  mice  and  appear  to  be  antigenically  different  from 
other  types  of  R.  rickettsii.   The  relationship  of  the  fifth  type  to  the 
ecology  of  spotted  fever  rickettsia  remains  to  be  clarified. 

By  the  use  of  the  fluorescent  antibody  technique,  the  gross  discrepancy 
between  the  incidence  of  pathogenic  rickettsias  among  D.  andcrsoni  and  the 
prevalence  of  specific  antigen  in  this  tick  has  been  tentatively  explained  by 
the  demonstration  of  a  rickettsialike  organism  that  is  noninfectious  for  chick 
embryos  as  well  as  for  guinea  pigs.   This  agent  behaves  like  R,  rickettsii 
because  it  is  transovarially  transmitted  by  D.  andersoni,  has  a  similar  dis- 
tribution in  tick  tissues,  and  is  indistinguishable  from  R.  rickettsii  by 
fluorescent  microscopy.   Studies  v;ill  be  continued  to  determine  whether  this 
organism  may  influence  the  prevalence  of  pathogenic  rickettsias  among  ticks 
in  nature. 

Mechanisms  of  allergic  phenomena.   A  particular  skin  protein  which  had 
been  altered  by  combination  with  a  simple  chemical  v.'as  determined  to  play  an 
important  role  in  contact  allergy.   l-Jhen  a  conjugate  of  a  purified  heterologous 
protein  and  hapten  was  used,  antibody  but  not  contact  hypersensitivity  to  the 
hapten  developed.   Hov;ever,  when  a  conjugate  of  a  simple  chemical  and  a 
soluble  fraction  from  guinea  pig  skin  vjas  used  as  a  sensitizing  agent,  contact 
hypersensitivity  to  the  protein  developed.   This  clearly  shows  that  contact 
hypersensitivity,  such  as  poison  ivy  rash,  is  dependent  upon  combination  of 
chemicals  with  substances  in  the  skin. 

Since  the  delayed  hypersensitive  state  can  not  be  quantitated  by  con- 
ventional tests  in  the  skin  of  sensitized  animals,  an  attempt  was  made  to  use 
the  cornea  as  a  site  for  measuring  response  to  the  antigen  because  this  tissue 
is  not  vascularized.   In  animals  sensitized  v;ith  a  conjugate  of  protein  and 
hapten,  the  reactions  in  the  cornea  occurred  only  to  the  protein  moiety, 
although  circulating  antibody  to  the  hapten  and  associated  allergic  reactions 
could  be  demonstrated  in  other  tissues.   In  the  corneal  response,  which  is 
primarily  polymorphonuclear,  leucocytes  from  surrounding  tissue  and  blood 
vessels  were  chemotactically  attracted  to  the  antigen. 

Although  delayed  shock  is  thought  to  be  a  systemic  manifestation  of 
delayed  hypersensitivity,  the  reaction  apparently  is  dependent  also  upon 
circulating  antibody.   In  guinea  pigs  sensitized  v;ith  hapton-protein  conjugates, 
only  injection  of  the  protein  causes  the  systemic  delayed  reaction  when  only 
delayed  hypersensitivity  to  the  conjugate  is  present.   However,  after  anti- 
bodies have  appeared,  intraperitoneal  injection  of  the  conjugate  causes  a 
brief  initial  hyperthermia  followed  by  a  distinct  hypothermia  and  lymphopenia 
typical  of  delayed  shock.   At  this  time  delayed  shock  can  not  be  precipitated 
by  the  injection  of  protein  alone  but  it  can  be  produced  by  injection  of  hap- 
ten combined  with  a  heterologous  protein. 

Although  many  immunologic  reactions  seen  in  comparative  studies  of 
allergic  phenomena  in  nev/born  and  adult  guinea  pigs  were  similar,  the  delayed 
response  evoked  by  intradermal  injection  of  antigen  could  not  be  elicited 


before  lU  days  after  birth.   This  unresponsiveness  is  attributed  to  the 
inability  to  excite  a  nonnal  inflammatory  response,  but  the  basis  for  this 
inertia  has  not  been  fully  clarified. 

To  date,  these  and  related  studies  on  tolerance  and  the  effect  of 
hormones  and  vitamins  on  delayed  allergy  support  the  thesis  that  delayed 
hypersensitivity  and  antibody  formation  are  but  phases  of  the  same  process. 
Fundamental  knowledge  of  the  mechanisms  involved  should  provide  some  insight 
into  the  study  of  allergic  phenomena  associated  v;ith  infectious  and  autoimmune 
diseases. 

Endotoxins.   Although  the  ey.act  chemical  composition  of  endotoxin  has 
not  been  defined,  the  biological  activity  of  endotoxin  complexes,  contrary  to 
previous  conceptions,  cannot  be  associated  with  the  lipid  fractions,  and  the 
active  principle  is  probably  a  polysaccharide. 

In  further  studies,  in  which  endotoxin  complexes  were  depolymerized  by 
treatment  with  dilute  acid,  biological  activity,  including  pyrogenicity ,  tumor 
damage,  lethality,  and  immunogenic ity,  was  associated  with  the  size  of  the 
molecule.  \Jher)   depolymerization  had  progressed  to  the  extent  that  the  haptenic 
units  were  about  1/lOOth  the  size  of  the  original  endotoxins,  all  biological 
activity  was  eliminated.   These  studies  indicate  that  one  of  the  major  require- 
ments for  endotoxin  to  elicit  host  reactions  is  a  macromolecular  complex  of 
critical  size. 

Other  methods  of  depolymerizing  and  recombining  the  haptenic  units  will 
be  used  to  clarify  the  relationship  betv;een  molecular  size  and  biologic 
activity. 

Morphological  elements  of  microorganisms.   Through  collaboration  with 
designers  and  engineers  of  a  firm  specializing  in  the  manufacture  of  laboratory 
instruments,  a  self-contained  refrigerated  cell-fractionator  patterned  after 
the  prototype  made  at  RI-IL  was  tested  and  developed  for  the  market.   The  machine 
is  designed  so  that  biological  materials  can  be  subjected  to  any  selected 
pressure  up  to  60,000  psi  and  then  by  sudden  release  of  material  through  a 
cooled  orifice,  organisms  or  tissue  cells  can  be  disintegrated  without  denatur- 
ation  of  any  of  the  cellular  components.   During  the  past  year,  12  guest 
workers  and  visitors  came  to  RML  specifically  for  the  purpose  of  using  this 
instrument  or  learning  more  about  it.   Since  cellular  material,  varying  from 
the  size  of  small  bacteria  to  large  mammalian  cells,  can  be  completely  dis- 
integrated without  denaturing  any  of  the  chemical  constituents,  this  instrument 
will  have  varied  and  •.-::r  ensive  application  in  diverse  problems  in  bio-medical 
research. 

Viruses .   The  development  and  application  of  a  radioisotope  precipitation 
technique  (RIP  test)  to  serology  of  virus  diseases  and  the  study  of  virus 
synthesis  received  major  consideration.   Tliis  technique  is  based  on  the  prin- 
ciple that  radioactive  particulate  antigen  (25  np  to  300  m^  in  diameter) 
sensitized  by  specific  antibody  is  agglutinated  after  species -homologous  anti- 
globulin is  added  to  the  reaction.   No  removal  of  excess  globulin  is  necessary 
as  it  is  in  conventional  Coombs  type  tests  v;here  visible  precipitate,  rather 


than  removal  of  radioactivity  from  suspension,  is  the  indicator.   The  test 
has  been  standardized  so  that  it  possesses  a  high  degree  of  sensitivity  and 
specificity.   In  the  determination  of  specific  antibody,  the  test  is  30-fold 
more  sensitive  than  the  tissue-culture  neutralization  test  for  poliovirus  and 
100-fold  more  sensitive  than  agglutination  or  complement-fixation  tests  for 
Q  fever.   By  the  use  of  an  inhibition-type  nradif ication,  it  is  possible  to 
detect  as  little  as  0.1  to  0.001  ^g  of  antigen.   The  inhibition-type  modifi- 
cation has  been  found  particularly  useful  in  studies  of  viral  metabolism 
wherein  it  is  necessary  to  detect  specific  viruses,  viral  components,  and 
enzymes  which  may  be  stimulated  by  RNA  and  DNA  of  plant  and  animal  viruses. 

Immunoprophylaxis  of  tuberculosis.   Heretofore,  resistance  in  mice 
against  challenge  with  virulent  tubercle  bacilli  could  be  induced  only  by 
vaccination  with  living  virulent  organisms  and  not  with  killed  organisms  or 
fractions  thereof.   Hov%-ever,  recent  studies  of  the  immunogenicity  of  phenol- 
extracted  young  cells  are  extremely  impressive.   Guinea  pigs  and  rabbits 
inoculated  intradermally  with  these  cells  do  not  develop  local  lesions  or 
delayed  hypersensitivity  but  they  do  develop  antibodies.   In  preliminary 
experiments,  mice  vaccinated  with  phenol-extracted  U-day-old  cultures  of  BCG 
were  resistant  to  subsequent  pulmonary  infection  with  virulent  organisms.   If 
further  studies  confirm  the  nature  of  this  immunologic  response  in  laboratory 
animals,  these  findings  may  have  a  profound  influence  on  the  control  of  tuber- 
culosis in  this  country  and  abroad. 

Publications.   Progress  in  reporting  the  results  of  our  research  is 
comparable  to  that  of  last  year's  Annual  Report  v;hen  the  staff  was  credited 
with  UQ   published  papers  and  26  in  press.   Of  70  accepted  papers  so  far  this 
year,  3^  have  been  published. 

Comment.   It  is  a  satisfaction  to  note  that  a  substantial  number  of 
the  administrative  problems  posed  in  last  year's  comments  have  been  ameliorated 
or  are  in  a  firmed  position.   With  the  acquisition  in  recent  years  of  a  number 
of  outstanding  young  scientists  in  different  units,  however,  the  need  for  an 
over-all  reassessment  of  our  future  objectives  and  research  aims  is  recognized, 
and  an  effective  way  to  meet  this  need  is  under  consideration. 

A  big  boost  to  the  efficiency  of  our  production  and  needed  space  read- 
justment will  be  the  new  outside  experimental  animal  and  insectary  facilities, 
an  outside  shop  which  v;ill  permit  expansion  of  the  library  and  an  adequate 
conference  room,  a  small  outside  facility  for  storage  of  flammables,  and  other 
internal  renovation  made  possible  by  a  congressional  appropriation  of  $750,000. 
Plans  are  now  in  the  preliminary  stages.   A  nearly  completed  "biogen  room," 
which  has  special  safety  features,  will  greatly  facilitate  mass  production  of 
"hot"  antigens,  as  well  as  minimize  the  present  Q  fever  hazard  to  visitors. 


Cornelius  B.  Philip 
Acting  Director 


In  the  absence  of  a  usable  skin  test  for  detecting  the  protozoon. 
Toxoplasma  microti  in  Micro tus,  an  effective  method  that  does  not  cause 
permanent  injury  to  the  animal  was  devised  for  observing  brain  lesions  through 
a  slit  in  the  scalps  of  mice.   Tolerance  for  this  organism  may  result  from 
in  utero,  or  very  early  postnatal,  infection  in  native  mice. 

A  fungus,  Emmons ia  crescens,  found  in  certain  indigenous  small  animals 
of  several  continents,  may  also  infect  man,  as  indicated  by  positive  passive 
cutaneous  anaphylaxis  tests  applied  to  human  serums. 

Ar-bo  viruses.   V/EE  virus  from  Culex  tarsalis  at  Vale,  Oregon,  was 
isolated  during  the  midsummers  of  I96O  and  I96I,  but   not  in  the  intervening 
months  from  October  to  Hay  or  from  bird  tissues  collected  during  this  period. 
These  findings  suggest  that  latent  infection  in  birds  curing  the  summer  months 
is  unlikely.   The  overwintering  virus  mechanism  still  remains  illusive,  though 
recovery  of  virus  in  the  spring  of  I96I  from  captive  garter  snakes  that  had 
been  bitten  before  hibernation  by  infected  mosquitoes  in  the  fall  of  I96O  is 
suggestive,  in  spite  of  failure,  as  yet,  to  shov;  natural  infection  in  such 
snakes.   This  lead  has  been  a  popular  one  and  has  caused  examination  of 
reptile-virus  relationships  in  many  countries. 

Three  isolates  of  California  virus  have  been  made  in  the  Bitterroot 
Valley  from  ticks  off  a  snowshoe  hare,  a  golden-mantled  ground  squirrel,  and 
a  chipmunk.   Antibodies  occurred  in  a  low  percentage  of  these  local  animals. 
This  naturally  leads  to  an  inquiry  into  the  role  of  ticks  as  vectors. 

An  additional  isolation  of  Povassan  virus  from  ticks  in  western  South 
Dakota  has  resulted  in  intensified  ecological  studies  in  this  area  with  conse- 
quent finding  or  antibodies  in  serums  from,  local  chiprr.unks  and  wild  mice.   A 
human  serum  from,  western  Minnesota  and  one  from,  central  North  Dakota  (of  1,058 
miscellaneous  samples  tested)  shoved  high  neutralizing  indexes  against  this 
virus.   Regional  field  work  will  be  focused  on  ecologic  and  public  health 
aspects  of  this  virus,  in  viev;  of  the  known  significance  of  the  related 
Russian  spring -summer  encephalitis. 

Epidemiology.   Haemagglutination-inhibition  tests  on  serums  of  Alaskan 
natives  of  all  ages  in  villages  with  and  without  histories  of  attack  during 
the  1918-19  pandemic  of  influenza  have  revealed  good  correlation  between 
A/swine  antibodies  in  persons  living  at  that  time  and  the  historic  occurrence 
of  disease. 

Corneal  scarring  among  some  Uo^  of  Eskimo  children  in  southv;estern 
Alaska  might  be  related  in  some  m.anner  to  tuberculosis,  as  suggested  by 
correlation  of  lesions  v;ith  tuberculin  skin  sensitivity. 

In  epidemiologic  investigations,  which  are  somewhat  opportunistic  in 
nature  and  are  made  in  collaboration  v;ith  state  health  organizations  and 
western  physicians,  basic  aspects  of  diseases  of  primary  interest  to  our 
program  will  be  stressed  rather  than  surveillance  or  applied  epidemiology. 
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Objectives: 

These  studies  are  directed  tov/ard  obtaining  a  better  understanding 
of  the  natural  history  of  Rocky  Mountain  spotted  fever.   Particular 
attention  has  been  given  to  the  ecologic  factors  which  affect  the  main- 
tenance of  Rickettsia  rickettsii  in  nature,  and  to  those  which  determine 
the  kinds  of  variant  strains  of  that  organism  occurring  in  tick  popula- 
tions of  different  localities. 

Methods;  ■     " 

Field  studies  x.'ere  conducted  in  different  localities  to  determine 
(a)  infection  rates  in  the  tick  populations,  (b)  major  animal  hosts  of 
the  immature  ticks,  (c)  the  incidence  of  new  infections  among  these  hosts 
during  the  tick  season,  and  (d)  the  kinds  of  variant  rickettsial  strains 
present  in  the  various  local  tick  populations.   In  the  laboratory,  deter- 
minations of  infection  in  ticks  and  of  past  infection  in  mammalian  hosts 
were  made  by  means  of  the  fluorescent  antibody  and  complement-fixation 
tests,  respectively. 
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Major  findings; 

1.  The  ecology  of  R.  rickettsii  appeared  to  be  the  same  in  two 
Bitterroot  localities  v/hich  exhibited  similar  natural  features.   Thus, 
in  both  areas,  the  infection  rate  of  adult  ticks,  as  determined  by 
fluorescent  microscopy,  was  found  to  be  about  20^;  predominant  local 
animals  supporting  immature  Dermacentor  andersoni  were  the  golden-mantled 
ground  squirrels,  chipmunks,  and  wood  rats;  and  specific  complement- 
fixation  antibodies  against  R.  rickettsii  v;ere  found  in  the  sera  of  a 
high  percentage  of  ground  squirrels  and  chipm.unks  but  not  in  sera  of 
vrood  rats . 

2.  Isolation  of  R.  ricliettsii  was  made  for  the  first  time  from 
two  golden-mantled  ground  squirrels  and  one  chipmunk  trapped  in  the  study 
areas. 

3.  Quantitative  studies  on  transovarial  transmission  in  D. 
andersoni  were  continued  this  year.   It  V7as  found  by  fluorescent  micros- 
copy that  U3  experimentally  and  5  naturally  infected  ticks  passed  R. 
rickettsii  to  100  per  cent  of  their  progenies.   The  biological  properties 
of  the  rickettsia  did  not  change  during  the  entire  life  cycle  of  the 
offspring. 

k.      A  rickettsia-like  organism  was  demonstrated  by  the  fluorescent 
antibody  technique  in  approximately  15  to  25  per  cent  of  adult  D. 
andersoni  collected  in  nature,   Tliis  agent  behaved  like  R.  rickettsii 
in  that  it  is  transmitted  transovarially  by  D.  andersoni,  has  a  similar 
distribution  in  the  tick  tissues,  and  is  indistinquishable  from  R. 
rickettsii  by  the  fluorescent  antibody  test.   Ilov/ever,  the  organism 
appears  to  be  noninfectious  for  chick  embryos  as  well  as  for  guinea  pigs. 

5.   Several  agents  which  were  consistently  nonpathogenic  for 
guinea  pigs  and  mice  and  which  appeared  to  be  antigenically  different 
from  the  knovm  variants  of  R.  rickettsii  vjere  isolated  from  ticks.   These 
isolates  grew  readily  in  erabryonated  chick  eggs,  and  infected  yolk,  sacs 
of  the  10th  and  later  serial  egg  passages  had  titers  of  between  10  and 
10^  egg  LD50"   VTIien  such  cultures  were  tested  as  antigens  in  the  comple- 
ment-fixation test,  they  reacted  specifically  with  antisera  against 
members  of  the  spotted  fever  group  of  rickettsias.   Furthermore,  large 
doses  of  the  isolates  immunized  guinea  pigs  against  subsequent  infection 
with  R.  rickettsii.   However,  such  immunised  animals  developed  little, 
if  any,  serum  neutralizing  antibodies  against  the  toxin  of  R,  rickettsii. 
Hence,  they  appeared  to  be  antigenically  different  from  the  latter  agent. 

Significance; 

Tlie  recovery  of  3  strains  of  R.  rickettsii  from  naturally  infected 
golden-mantled  ground  squirrels  and  chipmunlcs  provides  evidence  that 
these  animal  hosts  of  D.  andersoni  are  important  in  the  natural  main- 
tenance of  Rocky  Mountain  spotted  fever.   This  is  the  first  tipe  this 
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agent  has  been  isolated  from  wild  animals  caught  west  of  the  Mississippi. 

The  observation  that  infected  D.  andersoni  passed  R.  rickettsii 
to  100/0  of  their  progeny  suggested  that  a  relatively  high  percentage  of 
this  tick  in  nature  should  be  infected.   However,  when  the  infectivity 
rate  of  such  ticks  was  determined  it  was  found  to  be  extremely  low 
( I'Jo  to  3^')  •   The  reasons  for  this  discrepancy  are  not  clear.   It  may  be 
speculated  that  under  certain  ecological  circumstances  R.  rickettsii 
becomes  noninfectious  for  embryonated  chick  eggs.   In  support  of  this 
hypothesis  is  the  demonstration  of  an  organism  in  D.  andersoni  v/hich 
behaves  like  R,  rickettsii  but  which,  nevertheless,  could  not  be  iso- 
lated in  eggs  or  in  guinea  pigs. 

Further  studies  are  required  to  obtain  unequivocal  evidence  that 
the  nonpathogenic  rickettsia  isolated  from  D.  andersoni  is  antigenically 
different  from  R.  rickettsii.   If  so,  as  present  evideiice  indicates, 
then  the  number  of  distinguishable  strains  of  rickettsia-like  agents 
infecting  this  tick  in  nature  will  be  increased  to  five.   This  fact 
should  be  of  particular  advantage  to  studies  of  rickettsial  variation 
or  of  the  ecology  of  R.  rickettsii. 

Proposed  course; 

Testing  of  material  collected  this  year  will  be  continued.   It  is 
planned  to  initiate  similar  ecologic  studies  in  nev;  areas  which  show 
different  biotic  characteristics  than  those  previously  investigated. 
Such  differences  already  knovTn  to  e::ist  in  these  areas  pertain  to  the 
species  of  the  major  hosts  of  immature  ticks,  percentage  of  the  tick 
population  infected,  or  kind  of  strain  of  R.  rickettsii  present  in  the 
ticks. 

Studies  on  the  transovarial  transmission  of  R.  rickettsii  in 
D.  andersoni  originally  infected  in  nature  will  be  continued  for  purposes 
of  determining  the  rate  of  hereditarily  acquired  infection  in  successive 
generations,  and  of  ascertaining  whether  continuous  transovarial  passage 
of  this  agent  results  in  changes  in  its  biological  properties.   Initial 
studies  on  the  properties  of  the  nonpathogenic  rickettsia  from  ticks 
will  be  elaborated. 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Burgdorfer,  \1 .  t      Evaluation  of  the  fluorescent  antibody  technique  for 
the  detection  of  Rocky  Mountain  spotted  fever  rickettsiae  in  various 
tissues.   Path. et  Microbiol.   2U(  Supplement) :  27-39.   I96I. 

Larson,  C.  L. :   Some  aspects  of  research  on  rickettsial  diseases  at  the 
Rocky  Mountain  Laboratory.   Bull,  de  la  Societe  de  Path.  Exotique. 
5l+(2):  169-173.  Mar. -Apr.  I96I, 

In  press; 

Bell,  E.  J.  and  Stoenner,  H.  G.:   Spotted  fever  vaccine.   Potency  assay 
by  direct  challenge  of  vaccinated  mice  V7ith  toxin  of  Rickettsia  rickettsii. 
J .  Immuno 1 . 

Kohls,  G.  M. :   Rocky  Mountain  spotted  fever.   History  of  Medical 
Department  of  the  Army  in  V/orld  VJar  II. 

Philip,  C.  B.:   Scrub  typhus.   History  of  Medical  Department  of  the 
Army  in  Uorld  War  II. 

Stoenner,  H.  G.,  Lackman,  D.  B.,  and  Bell,  E.  J.:   Factors  affecting 
the  grovjth  of  rickettsias  of  the  spotted  fever  group  in  fertile  hens' 
eggs.   J.  Inf.  Dis. 

Eklund,  C.  M. ,  Stoenner,  H,  G. ,  and  Kohls,  G.  M. :   Rocky  ^fountain 
Spotted  Fever.   Tice's  Practice  of  Medicine. 

Honors  and  A\;ards  relating  to  this  project: 

Dr.  C.  B.  Philip 

Invited  to  give  lecture  on  rickettsias  for  class  in  microbiology 
at  Montana  State  University,  Missoula. 
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Dr.  W.  Burgdorferi  Dr.  R.  A.  Ormsbee.  and  G.  M.  Kohls 

Invited  to  attend  the  Rickettsial  Diseases  Conference  in 
Washington,  D.  C.   By  invitation,  Dr.  Burgdorfer  presented  a  paper 
on  "Evaluation  of  the  fluorescent  antibody  technique  for  the 
detection  of  Rocky  Mountain  spotted  fever  rickettsiae  in  various 
tissues,"  and  I-Ir.  Kohls  one  on  "New  Guinea  mites  in  relation  to 
scrub  typhus."  The  latter  was  given  at  a  Symposium  on  Scrub  Typhus 
held  in  conjunction  with  the  Conference. 


Serial  No.  NIAID-172 

Rocky  Mountain  Laboratory 
Hamilton,  Montana 
PHS-Nm 
Individual  Project  Report 
Calendar  Year  I96I 


Part  A. 


Project  Title:  Q  fever 
Principal  Investigator: 
Other  Investigators: 

Cooperating  Units: 


II.  G.  Stoenner 

R.  L.  .\nacher,  H.  L.  Casey,  R.  K.  Gerloff, 

\h    T.  Raskins,  B.  H.  Hoyer,  D.  B.  Lackman, 

L.  Luoto,  R.  A.  Ormsbee,  S.  G.  Pickens,  and 
E.  Ribi 

Montana  State  Board  of  Health,  Idaho  State  Dept. 

of  Health  (Dr.  J.  A,  Mather  and  W.  W.  Benson) 


Man  Years  (calendar  year  I961): 
Total:         16.0 

Professional:    5-0  ■ 

Other:        11.0      '     . 

Project  Description:  .,     " 

Objectives: 

A  changing  epidemiologic  picture  has  been  associated  with  the 
recent  increase  in  prevalence  of  CQ::iella  burnetii  infections  in  live- 
stock in  the  United  States.   Therefore,  studies  v/ere  made  to  ercplain  the 
dearth  of  recognized  clinical  cases  and  to  develop  more  sensitive  sero- 
logic techniques  V7hich  vrould  detect  the  total  immune  response  in  man  and 
animals.   Related  studies  were  directed  toward  improving  the  potency  and 
reducing  the  to;cicity  of  vaccines,  and  developing  practical  and  safe 
immunizing  procedures.   The  chemical  and  immunologic  relationships  betv/een 
phase  I  and  phase  II  rickettsias  also  were  investigated.   Epidemiologic 
investigations  and  laboratory  studies  x/ill  be  described  separately. 

A.  Epidemiologic  investigations 

Methods: 

Controlled  epidemiologic  studies  and  surveillance  programs, 
supported  by  a  variety  of  laboratory  tests  designed  to  measure  the 
immunologic  experience  of  man  and  livestock,  were  utilized.   Studies 
directed  toward  the  development  of  a  safe  immunization  program  were 
continued. 

Part  B  included:   Yes  ^  .  , 
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Presently,  most  rural  people  exposed  to  infected  dairy  herds  experience 
immunizing  infections  without  developing  clinical  illness.   Conceivably, 
the  current  pattern  is  attributable  to  a  change  in  virulence  of  the 
organism  rather  than  any  change  in  the  innate  resistance  to  man. 

The  isolation  of  C.  burnetii  from  mammals  and  their  ectoparasites 
in  the  Bitterroot  Valley  again  illustrates  the  broad  facets  and  complex 
nature  of  the  ecology  of  the  organism.   Apparently,  the  organism  is 
capable  of  maintaining  itself  in  separate  cycles  in  nature  and  in  domestic 
animals. 

With  Q  fever  vaccines  presently  available,  it  is  possible  to 
immunize  skin-test  negative  persons  v/ithout  inducing  untoward  reactions. 
Results  of  recent  studies  on  fractions  of  C.  burnetii  suggest  that 
vaccines  may  be  improved  by  separating  skin-reactive  substances  from 
those  which  are  immunogenic.   Because  this  improved  vaccine  could  be  used 
in  persons  regardless  of  their  state  of  hypersensitivity,  such  a  product 
would  be  extremely  useful  if  any  extensive  immunization  program  became 
necessary  for  national  defense. 

Proposed  course; 

Although  acute  disease  in  man  has  not  been  associated  with  the 
recent  extension  of  the  reservoirs  of  infection  in  livestock,  chronic 
disease  which  may  be  attributable  to  C.  burnetii  has  not  been  evaluated 
to  any  extent.   Recovered  patients  and  seropositive  persons  will  be 
studied  for  evidence  of  cardiovascular  disease,  abortion,  and  other 
sequelae. 

B.  Laboratory  studies 

Methods ; 

In  continued  investigations  on  the  cellular  constituents  of  C, 
burnetii,  fractions  obtained  by  chemical  and  physical  means  were  assayed 
for  CF  activity,  immunogenic  and  toxic  properties  in  normal  rabbits  and 
for  allergy-exciting  properties  in  sensitized  rabbits.   Serologic  tech- 
niques were  modified  and  new  tests  were  developed  to  improve  the  detection 
of  various  antibodies  to  C.  burnetii. 

Major  findings;  .  '         ' 

1.   '.Then  trichloroacetic  acid  (TCA)  extracts  of  phase  I  organisms 
were  compared  on  a  v;eight  basis  with  whole  cells,  TCA  extracts  were  more 
reactive  in  the  CF  test  and  vjere  1/lOth  as  immunogenic  but  only  1/ 100th 
as  active  in  causing  skin  reactions  in  sensitized  rabbits.   Further 
treatment  of  TCA  extracts  with  phenol  increased  the  CF  activity,  reduced 
the  nitrogen  content  about  one-half,  and  reduced  the  activity  of  the 
substance  in  the  skin  of  sensitized  rabbits  at  least  10-fold. 
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2.  I-Jhen  used  as  vaccines  in  guinea  pigs,  dimethyl  sulfoxide  (DMS) 
and  dimethyl  acetamide  (dMAC)  er.tracts  of  phase  I  C.  burnetii  behave  as 
potent  protective  antigens  whose  toxicity  and  ability  to  induce  an  allergic 
response  have  been  decreased  about  100-fold.   Similar  extracts  of  phase  II 
organisms  were  non immunogenic  and,  in  preliminary  comparisons  of  the 
immunogenic ity  of  whole  phase  I  and  II  rickettsias,  phase  I  organisms  were 
significantly  more  effective. 

3.  Uhen  the  immunogenic ity  of  fractions  of  C.  burnetii  was  deter- 
mined in  guinea  pigs,  the  presence  of  CF  antibodies  could  not  be  correlated 
with  immunity.   In  contrast,  immunity  could  be  correlated  with  phase  I 
agglutinins  measured  by  the  agglutination-resuspension  test.   In  this  test 
the  antigen,  which  consists  of  200  |-ig  of  purified  phase  I  C.  burnetii/ml, 
is  mixed  with  serum  dilutions;  the  mixture  is  incubated  at  37°C  for  30 
minutes  and  then  centrifuged  at  2,000  g  for  10  minutes.   If  agglutinins 
are  present,  the  pellet  breaks  up  into  large  aggregates  when  tubes  are 
shaken  or  agitated. 

h.      Studies  on  the  mechanisms  involved  in  the  radioisotope  pre- 
cipitation (rip)  test  revealed  that  large  particles,  such  as  rickettsias, 
behaved  essentially  like  poliovirus  in  complexing  with  specific  antibody 
and  antiglobulin.   Thus,  the  technique  could  be  applied  to  the  detection 
of  antibodies  against  C.  burnetii.   Upon  further  exploration,  the  test, 
V7hich  was  determined  to  be  extremely  sensitive  and  specific,  v;as  success- 
fully used  for  evaluating  the  immune  response  in  vaccinated  persons  and 
for  determining  the  total  immunologic  experience  of  a  population  exposed 
naturally  to  Q  fever  rickettsias. 

In  the  RIP  test,  radioactive  purified  antigen  is  Mixed  with  the 
serum  and  the  mixture  is  incubated  for  1  hour  at  3T°C.   After  antiglobulin 
is  added,  the  test  is  incubated  for  another  hour  at  3T°C  and  then  held 
for  1  to  72  hours  at  it°C.   After  low-speed  centrifugation,  the  presence 
of  specific  antibody  is  determined  by  counting  radioactivity  in  the 
sediment  and  supernatant. 

The  sensitivity  of  the  test  is  indicated  by  the  following  findings: 
of  33  serums  from  vaccinees,  antibodies  were  detected  in  2  by  CF  test,  in 
11  by  the  CA  test,  in  22  by  the  agglutination-resuspension  test,  in  29  by 
mouse-neutralization  test,  and  in  28  by  RIP  test.   Agreement  between  the 
last  2  tests  vjas  almost  complete.   In  Ravalli  County,  v/here  Q  fever  is 
prevalent  among  dairy  cattle,  87^  of  persons  exposed  to  infected  herds 
were  seropositive,  v/hereas  in  other  areas  of  the  state  essentially  free 
of  bovine  Q  fever  only  h'p   of  the  general  population  were  seropositive. 

5.   In  further  studies  to  clarify  the  relationship  between  phase  I 
and  phase  II  C.  burnetii,  the  rate  of  phase  conversion  has  been  studied 
in  tissue  culture.  VJhereas  up  to  20  egg  passages  may  be  required  to  con- 
vert phase  I  to  II,  essentially  complete  conversion  in  agar  tissue  culture 
occurred  in  2  passages. 
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Significance; 

Because  of  the  number  of  serologic  techniques  available,  the 
complexity  of  the  immune  response  in  man  and  animals,  and  the  changes  in 
antigenic  structure  associated  with  growth  of  the  organism  in  various 
tissues,  the  serodiagnosis  of  Q  fever  has  been  confused.   Correlation 
between  techniques  often  has  been  poor  because  the  tests  vary  in  sensi- 
tivity and  each  may  not  measure  the  same  antibody. 

Heretofore,  epidemiologic  studies  have  been  handicapped  because 
fevj  tests  measured  the  total  immunologic  response  in  an  exposed  population. 
Tliis  now  appears  possible  in  viev;  of  the  extreme  sensitivity  of  the  re- 
cently developed  RIP  test  and  its  excellent  correlation  \:ith  the  mouse- 
neutralization  test. 

The  true  relationship  between  phase  I  and  II  Q  fever  rickettsias 
is  still  unexplained.   Because  of  their  varying  behavior  in  serologic 
systems  and  their  divergent  immunogenic  properties,  significant  differ- 
ences in  antigenic  composition  are  suggested.   This  thesis  is  corroborated 
by  the  finding  that  dimethyl  sulfor.ide  fractions  of  phase  I  and  II 
organisms  differ  in  immunogenic  potency.   Further  studies  of  the  chemical 
components  of  Q  fever  rickettsias  and  their  associated  biologic  properties 
should  help  to  explain  the  exact  differences  between  phase  I  and  phase  II 
organisms. 

Proposed  course; 

In  studies  on  the  improvements  of  vaccines,  efforts  will  be 
directed  to\;ard  the  separation  of  immunogenic  fractions  from  associated 
components  that  induce  or  elicit  hypersensitivity.   Attempts  will  be 
made  to  clarify  the  relationship  betx7een  phase  I  and  phase  II  organisms 
and  the  factors  responsible  for  phase  conversion. 
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Part  B.   Honors,  Avjards,  and  Publications  :     , 

Publications  other  than  abstracts  from  this  project: 

Pickens,  E.  G.  and  Gaon,  J.  A.:   Grov;th  of  Coxiella  burnetii  in  agar 
tissue  culture.   Am.  J.  Trop.  Med.  &  Hyg.   10(l):  U9-52.  Jan.  I96I. 

Stoenner,  H.  G.,  Lackman,  D.  B. ,  Benson,  \1 .   W, ,  Mather,  J.,  Casey,  M. , 
and  Harvey,  K.  A.:   The  role  of  dairy  cattle  in  the  epidemiology  of 
Q  fever  in  Idaho.   J.  Inf.  Dis.   109(l):  9O-97.   July-Aug.  I96I. 

Luoto,  L.  and  Pickens,  E,  G.:   A  resume  of  recent  research  seeking  to 
define  the  Q  fever  problem.   Am.  J.  Hyg.   2^(l):  ^3-^9.   July  I96I, 

In  press; 

Lackman,  D.  B.,  Frommhagen,  L.  H.,  Jensen,  F.  W,,  and  Lennette,  E.  H.: 
Q  fever  studies.  X^vIII,  Antibody  patterns  against  Coxiella  burnetii. 
Am .  J .  Hyg . 

Lackman,  D.  B.,  Bell,  E.  J.,  Bell,  J.  F. ,  and  Pickens,  E.  G.: 
Intradermal  sensitivity  testing  in  man  with  a  purified  vaccine  for 
Q  fever  and  notes  on  preparation  and  standardization  of  the  vaccine. 
Am.  J.  Pub.  Health. 

Ormsbee,  R.  A.,  Bell,  E.  J,,  and  Lackman,  D,  B. :   Antigens  of  Coxiella 
burnetii.   I.   Extraction  of  antigens  with  nonaqueous  organic  solvents. 
J .  Immuno 1 . 

Ormsbee,  R.  A.:   A  method  of  purifying  Coxiella  burnetii  and  other 
pathogenic  rickettsiae,  J.  Immunol. 

Honors  and  Avjards  relating  to  this  project; 

Dr.  R.  L.  Anacker 

Invited  to  participate  as  a  lecturer  in  the  high  school  science 
program  sponsored  by  the  Montana  Academy  of  Sciences. 

Miss  M.  L.  Casey 

Invited  to  take  part  in  discussions  in  Helena  and  Billings,  ^fc>ntana, 
at  CDC's  course  on  The  Principles  of  Epidemiology. 
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Dr.  Lauri  Luoto 

Invited  to  give  talk  on  Q  fever  at  meetings  of  Montana  Medical 
Technicians  Association,  Great  Falls. 

Invited  to  give  talk  on  Q  fever  at  the  annual  meeting  of  the 
Canadian  Public  Health  Association,  Regina,  Canada. 

Dr.  H.  G.  Stoenner 

Invited  to  give  talk  on  Q  fever  at  Montana  State  University,  Missoula. 

Appointed  chairman  of  the  Research  Committee  of  the  Intermountain 
Veterinary  Medical  Association. 

Invited  to  present  talks  in  Helena  and  Billings,  Montana,  at  CDC's 
course  on  The  Principles  of  Epidemiology. 
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Calendar  Year   I96I 


Part  A. 


Project  Title:   SelccCcd  zoonoses  of  regional  importance 

Principal  Investigator:   J.  F.  Bell 

Other  Investigators:     E.  J.  Bell,  '.;.  Burgdorfer,  i,'.  J,  Hadlov;, 

U.    L,  Jelliscn,  D.  B.  Lackman,  C.  ?..  0;;cn,  and 
Pv.  II.  Philip 

Cooperating  Units:       Hone 

Man  Years  (calendar  year  I961): 
Total:         13.5 
Professional:   U.5 
Other:  9,0     .        '   ■  ••      . 

Project  Description:  •   •  •. 

Objectives: 

Elucidation  of  the  acology  of  zoonoses  (except  rickettsioses)  is 
the  principal  goal  of  this  project.   Mo-.7ever,  special  probleras  such  as 
pathogenesis,  prevention,  and  iininunity  are  pursued  in  the  laboratory. 

Methods: 


Field  \;ork.  ir.  ecology  and  laboratory  techniques  in  microbiology, 
entoinology,  ininunolcgy,  and  pathology  are  employed  as  required  for  the 
various  studies  of  this  project. 

Major  findings: 

1.   Tularemia. 

(a)  Long-term  studies  on  the  duration  of  immunity  following 
vaccination  v'ith  viable  (Russian)  tularemia  vaccine  and  vith  nonviable 
( ether-e:ctracted)  vaccine  demonstrated  the  superiority  of  the  former. 
Resistance  declined  markedly  in  30  weeks  follo^jing  administration  of 
nonviable  vaccine  but  remained  at  a  high  level  after  vaccination  v;ith 
viable  organisms. 

Part  B  included:   Yes 
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(b)  ?v.esults  of  continued  studies  on  correlation  of  virulence 
with  aninal  host  and  v;ith  geographic  source  are  supporting  the  concept 
of  tv70  distinct  levels  of  virulence  of  the  tularemia  organisms  found  in 
nature,  i.e. ,  (l)  a  "fully"  virulent  organism  found  only  in  North  /jnerica 
and  capable  of  causing  severe  disease  in  sheep,  hares,  rabbits,  horses, 
and  man,  and  (2)  a  less  virulent  organism  common  to  North  America,  Europe, 
and  Asia.   Tl-ie  less  virulent  organism  also  differs  in  that  it  does  not 
ferment  glycerol, 

(c)  Tac  failure  of  serial  passage-  in  animals,  either  in  nature 
or  by  artificial  means,  to  enhance  the  virulence  of  Fasteurclla  tularensis 
has  been  demcnstratod.   Preliminary  e:;periments  indicate;  ho-;cver,  that 
contagiosity  may  characterize  certain  organisms  independently  of 
virulence. 

(c)  Z::periments  on  survival  of  P.  tularensis  indicate  that 
viability  and  virulence  are  veil  maintained  in  natural  v;ater  at  k°C. 
Freezing  the  '..■'ater  or  raising  the  temperature  to  20°C  causes  decrease  in 
viability.   Buffers  of  several  pK  values,  and  salt  solutions,  also  cause 
loss  of  viability.   -Tlien  the  organisms  are  held  in  nutrient  broth, 
hov/ever,  viability  is  maintained  but  virulence  is  lost. 

( e )  "atural  limitations  to  spread  of  arthrcpod-borne  infections. 
A  renewal  of  studies  on  this  subject  furnished  new  evidence  that  (l) 
tularemia  is  not  usually  m.aintained  by  transovarial  passage  and  (2) 
ingestion  of  blood  of  an  imr-.une  anir.ial  by  -  tici:  may  be  inhibitory  to 
infection  in  tlie  tick. 


(l)    The  relationship  bet-.'csn  P. 


novxcxca 


is  still  under  study.   Good  cross  protection  is  afforded  by   living 
vaccines  of  the  f./o  organisms.   Results  of  agar  gel  diffusion  tests  are 
inconclusive,  but  passive  cutaneous  rnaphyla::is  tests  remain  highly 
specific  '."ith  absorbed  serums. 

A  field  trip  for  the  purpose  of  reisolating  P.  novicida  at 
the  site  of  original  isolation  yielded  h   isolates  of  another  unidentified 
Pasteui'ella  instead.   licv;  studies  on  tick  transmission  of  ?.  novicida 
will  be  undertalcer.. 

2-   Co ryr. eb ac t er ium  pyogenes  cultures  v/ere  obtained  from  3  of  5 
m.ountain  sheep  that  died  during  an  epizootic  and  from  1  deer  and  1  elk. 

3.   Influenza  virus  has  not  been  isolated  at  PJ!L  this  year. 

h.      P.abies. 

(a)  Three  isolates  have  been  obtained  from  bats  this  year. 
The  total  number  of  isolates  from  this  small  area  of  western  Montana  now 
numbers  2U.   Pvccent  tests  have  dcmionstrated  that  virus  may  be  present 
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throughout  the  body  at  certain  stages  of  the  disease. 

Very  good  success  has  no\;  been  attained  in  maintaining  bats  in 
captivity.   We  have  therefore  been  able  to  infect  bats  by  intramuscular 
injection  and  to  observe  the  results  of  infection.   The  results,  however, 
have  been  confused  bj'  an  intercurrent,  indigenous,  but  nonfatal  infection 
along  v.'ith  the  rabies  infection.   This  virus  is  also  present  in  salivary 
glands  of  the  bats,  grows  in  tissue  cultures  of  the  salivary  glands,  and 
is  infectious  for  mice.   Several  other  viruses  isolated  in  previous  years 
from  tissue  culture  of  salivary  glands  arc  not  infectious  for  mice,  '.le 
have  also  isolated  several  apparently  unrelated  viruses  from  bats  and 
have  them  under  study  for  identification. 

(b)  Enphasis  has  been  on  presence  of  live  rabies  virus  in  the 
central  nervous  system  during  chronic  illness  and  on  rate  of  development 
of  humoral  antibodies.   Virus  has  been  isolated  as  long  as  10  days  after 
onset,  but  humoral  antibody  has  not  yet  been  detected  at  that  tine. 
However,  studies  arc  not  yet  completed. 

5'   Lousiness  in  mice  as  a  result  of  limb  disability.   I-Iicc  that 
sui'vive  infection  ^rith  rabies  virus  x;ith  serious  paralytic  sequelae  are 
prone  to  become  heavily  infested  '..'ith  lice  and  mites.   Tlie  animals  thus 
infested  often  inflict  depilation  and  lacerations  upon  themselves.   In 
an  effort  to  determine  vrhether  the  parasitosis  is  a  consequence  of 
limitation  of  grooming  and  v.-hether  the  self -inflicted  injuries  are  a 
result  of  the  parasitosis,  limbs  of  nev;born  mice  were  ?jnputated  to  create 
disability,   /jnputees  kept  singly  developed  tremendous  parasite  burdens 
in  areas  of  skin  not  accessible  to  grooming.   They  also  developed  areas 
of  denudation,  but  not  lacerations,  vjherc  rubbing  of  the  skin  adjacent 
to  the  infestation  could  be  done. 

6.  Ilicrotus  studies.   Activity  has  been  limited  to  study  of  the 
"II"  organism  (Toxoplasma  microti).   The  serious  obstacle  to  study 
occasioned  by  the  inability  to  recc3ni3e  the  disease  in  the  living  animal 
has  been  overcome.   A  technic  of  slitting  the  scalp  vjhich  permits  visual- 
ization of  the  brain  through  the  calvarium  new  permits  diagnosis  in 
living  animals  \;ithout  permanent  harm.   Skin  tests  on  infected  animals 
have  been  found  to  be  negative. 

7.  Beaver  diseases. 

(a)  Red  foot  of  pen-raised  beaver  is  characterized  by  redness 
and  erosions  of  the  feet  without  inf lar-imatory  cellular  reaction.   No 
pathogenic  organisms  were  isolated. 

(b)  Subcutaneous  abscesses  in  wild  beaver  of  the  upper 
Flathead  Valley,  Montana,  became  very  prevalent  in  the  summer  of  I96I. 
The  disease  was  characterized  by  subcutaneous  abscesses,  emaciation,  and 
splenomegaly.   P.  tularensis  or  other  pathogens  could  not  be  isolated. 


Serial  No.  NIAID-173 

Unfortunately,  no  specimens  suitable  for  pathology  were  submitted. 

8.   Acliaspiromycosis  (Eipmonsia  infection).   Application  of  the 
passive  cutaneous  anaphyla::is  (pCA)  test  to  human  serums  strongly 
indicates  that  man  may  be  infected  i;ith  Emmons ia  crescens. 

Significance: 

Comparative  studies  on  viable  and  nonviable  vaccines  for  tularemia 
in  laboratory  animals  and  in  naturally  e:;posed  animals  reveal  that  viable 
vaccine  is  better.   Resistance  to  challenge  by  organisms  of  high  virulence 
is  greater  and  of  longer  duration  following  vaccination  with  viable 
vaccine.   Cell-V7all  vaccine  proved  worthless  in  a  natural  epizootic  in 
beaver  kept  in  pens  on  a  farm. 

The  classification  of  the  etiologic  agent  of  tularemia  is  not 
satisfactory.   Data  are  accumulating  to  establish  the  occurrence  of  an 
organism  characterized  by  very  high  virulence  that  typically  infects 
rabbits,  hares,  and  sheep  and  is  found  only  in  North  America  and  the 
occurrence  of  another  organism  of  lesser  virulence  that  is  found  in  v/ater 
and  aquatic  mammals  and  is  common  to  Eurasia  as  well  as  to  North  America. 
The  two  organisms  are  also  distinguished  by  biochemical  reactions,  but 
both  have  some  relationship  to  a  third  organism,  P.  novicida.  which  does 
not  require  cystine  for  grov/th.   Our  studies  will  form  a  basis  for 
rational  classification  of  these  organisms  in  the  genus  Franc  is el la 
Dorofeev  and  for  a  better  understanding  of  their  ecology. 

Repeated  isolations  of  pyogenic  Coryncbacteria  from  wild  animals 
v/ith  e::tensivc  lesions  indicate  that  these  organisms  maj'  be  a  serious 
menace  to  the  natural  populations  of  some  species.   In  most  instances 
the  isolations  vjerc  sporadic,  but  epizootic  illness  has  been  found. 

The  absence  of  influenza  virus  isolations  in  I96I  reflects  the 
apparent  low  incidence  of  the  disease  in  this  area. 

Findings  regarding  the  "I'f  organism  in  voles  are  of  interest 
inasmuch  as  lack  of  reactivity  of  the  tissue  around  colonies  of  the 
organism  and  lack  of  reaction  to  a  skin  test  in  infected  animals  suggest 
an  in  utero  or  very  early  postnatal  infection  which  induces  tolerance  in 
the  host. 

R.esults  of  recent  PCA  tests  strongly  suggest  that  adiaspiromycosis 
( Emmons  ia  infection)  may  be  a  disease  of  man  as  v;ell  as  of  v/ild  animals. 

Loss  of  infection  in  arthropods  after  a  meal  of  immune  blood  could 
be  an  important  limitation  on  the  spread  of  infection  in  nature.   Recogni- 
tion of  this  phenomenon,  v/hen  it  occurs,  is  essential  to  the  understanding 
of  ecology  of  an  arthropod-borne  disease. 
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Continued  isolation  of  rabies  virus  from  bats  in  western  Montana 
and  the  absence  of  disease  from  other  species,  domestic  or  v/ild,  are 
strengthening  the  evidence  for  a  separate  ecology  of  bat  rabies.   However, 
the  viruses  of  bat  rabies  and  of  rabies  in  other  species  are  not  dis- 
tinguishable.  Virus  has  been  transmitted  to  other  species  by  the  bite 
of  naturally  infected  bats,  and  opportunities  for  exchange  in  nature  are 
conimon.   The  reason  for  the  apparent  separateness  is  not  known. 

Persistence  of  infective  virus  in  the  central  nervous  system  of 
mice  v/ith  chronic  rabies  and  an  absence  of  humoral  antibodies  during  the 
critical  period  of  recovery  signify  that  some  mechanism  other  than 
antibody  activity  is  responsible  for  survival  in  rabies.   Tlie  phenomenon 
of  recovery  is  very  common  in  mice,  and  elucidation  of  the  factor 
responsible  is  desirable. 

Proposed  course; 

Some  of  the  projects  have  been  terminated  or  will  be  terminated 
soon.   All  activity  in  beaver  disease  v7orlc  has  ceased.   The  imminent 
departure  of  Dr.  Jellison  will  terminate  the  activities  in  the  field  of 
adiaspiromycosis  and  on  fleas. 

Work  on  tick-transmitted  bacterial  infections  will  be  increased 
in  an  attempt  to  complete  it  this  year.   Other  studies  on  tularemia  \vill 
be  pursued  as  time  permits.   One  investigator  will  go  to  Japan  and  Korea 
in  order  to  obtain  comparative  data  and  materials  from  Asia. 

Attempts  to  isolate  influenza  virus  will  be  made  if  the  disease 
should  occur  in  the  Northv7est.   Isolations  of  other  pathogens  will  also  . 
be  done  as  indicated.   Tlie  study  of  Corynebacterium  infections  in  wild 
ruminants  vjill  be  continued. 

The  newly  acquired  ability  to  diagnose  "M"  organism  infection  in  ■ 
living  voles  is  a  breakthrough  v/hich  may  result  in  further  information 
on  the  epizoology  and  pathogenesis  of  this  disease. 

Studies  on  rabies  in  bats  will  be  continued  at  the  lov;  level 
permitted  by  our  facilities.   We  are  greatly  handicapped  by  lack  of 
knovjledge  of  the  ecology  of  the  bats  and  failure  of  a  department  of  the 
University  of  Montana  to  obtain  a  grant  for  study  of  the  epizoology  of 
bat  rabies.   New  viruses  isolated  incident  to  this  study  will  be 
characterized.   At  least  one  isolate  appears  to  be  unrelated  to  any  of 
68  other  viruses. 

The  investigation  of  the  phenomenon  of  survival  with  sequelae  of 
mice  after  rabies  infection  is  nearing  the  stage  of  publication,  but 
certain  facets  will  need  further  study. 
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Pathogenesis  of  chronic  rabies  is  being  studied  in  mice  and 
factors  probed  which  are  knovm  to  alter  the  immune  mechanism  in  order  to 
determine  v/hether  survival  can  be  affected. 

New  studies  will  be  initiated  as  proper  subjects  are  encountered 
and  as  time  permits.   In  a  major  nev/  study,  emphasis  v/ill  be  placed  on 
development  of  techniques  (especially  the  CF  test)  for  epidemiologic 
investigations  of  diseases  caused  by  the  psittacosis-lymphogranuloma 
group. 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Philip,  C.  B.  and  Owen,  C.  R. :   Comments  on  the  nomenclature  of  the 
causative  agent  of  tularemia.   Internat.  Bull.  Bact.  Nomenclature  and 
Tax.   n(3):  67-72.   July  15,  I96I. 

Jellison,  W,  L.,  Drouhet,  E. ,  Segretain,  G.,  L'Heritier,  M. ,  and 
Petter,  F.:   Adiaspiromycose  (Haplomycose)  chez  les  mammif&res  sauvages 
en  France.   Ann.  Inst.  Pasteur  100.(6):  7^+7-752.   June  I96I. 

Jellison,  W.  L. ,  Helrainen,  M. ,  and  Vinson,  J.  W.:   Presence  of  a 
pulmonary  fungus  in  rodents  in  Finland.   Ann.  Med.  Exper.  Fenn.   2^(^): 
1-8.   i960.   (Publication  not  received  until  I96I). 

Jellison,  W.  L. ,  Vinson,  J.  W. ,  and  Borg,  K.:   Adiaspiromycosis 
(Haplomycosis)  in  Sweden.   Acta  Veterinaria  Scandinavica  2(2):  178-l8'4-. 
1961. 

Jellison,  W,  L. ,  Owen,  C.  R. ,  Bell,  J.  P.,  and  Kohls,  G.  M.  :  Tularemia 
and  animal  populations:  Ecology  and  epizootiology .  Wildlife  Disease.  ■ 
No.  17,  pp.  1-22.   Oct.  1961.   (Micro  Card) 

In  press: 

Bell,  J.  F,,  Moore,  G.  J.,  Raymond,  G.  H. ,  and  Tibbs,  C.  E.: 
Characteristics  of  rabies  in  bats  in  Montana.   Am.  J.  Pub.  Health. 

Osgood,  S.  B.  ,  Jellison,  W.  L. ,  and  Kohls,  G.  M. :   An  episode  of 
pseudo-pediculosis.  J.  Parasitol. 

Jellison,  W.  L. :   Sodoku.   Rat-bite  fever  due  to  Spirillum  minus  Carter. 
Diagnostic  Procedures  and  Reagents,  '4th  ed,   American  Public  Health  Assoc. 
New  York,  N.  Y. 

Owen,  C.  R.,  Bell,  J.  F.  ,  Jellison,  V7.  L.  ,  Buker,  E.  0.,  and  Moore,  G.  J.: 
Lack  of  demonstrable  enhancement  of  virulence  of  Francisella  tularensis 
during  animal  passage.   Zoonosis  Research, 

Larson,  C,  L. :  Tularemia.  Diagnostic  Procedures  and  Reagents,  U-th  ed. 
American  Public  Health  Assoc,  New  York,  N.  Y. 
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Alexander,  A.  D. ,  Stoenner,  H.  G.  ,  VJood,  G.  E.,  and  Byrne,  R.  J.: 
Leptospira  naam  (subserotype  dakotii) ;   A  new  pathogenic  leptospira, 
not  readily  cultivated,  J.  Bact, 

Honors  and  Awards  relating  to  this  project; 

Dr.  J.  F.  Bell 

Awarded  Guggenheim  Fellowship  travel  grant  to  study  tularemia  in 
1961  and  1962  in  Europe  and  Asia, 

Dr.  W.  L.  Jellison 

Requested  to  review  some  material  for  the  new  edition  of  Hull's 
Diseases  Transmitted  from  Animals  to  Man. 

Gave  lectures  on  tick-borne  diseases  and  mammalian  taxonomy  in 
relation  to  disease  at  the  CDC  Training  Course,  Denver,  Colorado, 

Invited  by  the  PanAmerican  Sanitary  Board  to  work  on  zoonoses  in 
their  research  laboratory  in  Azul,  Argentina,  and  plans  to  leave 
before  the  first  of  the  year. 
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Part  A. 


Project  Title:   Transmission  of  disease  agents  by  certain  vectors 
Principal  Investigator:   C.  B.  Philip 

Other  Investigators:     J.  F.  Bell,  J.  M.  Brennan,  W.  Burgdorfer, 

C.  M.  Clifford,  W.  L.  Jellison,  G.  M.  Kohls, 

D.  B.  Lackman,  V.  F.  Newhouse,  and  C.  E.  Yunker 

Cooperating  Units:       MARU,  Gorgas  Memorial  Laboratory  (Dr,  G.  B. 

Fairchild),  U,  S.  Army  (Major  V.  J.  Tipton), 
NAMRU-3  (Dr.  H.  Hoogstraal),  Norfolk  Branch  of 
College  of  William  and  Mary  (Dr.  Daniel  Sonenshine) 

Man  Years  (calendar  year  I961): 
Total:        13.5 
Professional:   U.5 
Other:         9.0 

Project  Description: 

Objectives: 

Tliis  group  directs  its  studies  toward  problems  of  the  intimate 
relationships  between  infectious  agents  and  their  actual  or  potential 
invertebrate  vectors.  Occasionally,  symbiotic  organisms  in  arthropods 
come  under  scrutiny,  as  well  as  the  presumed  neurotoxin  of  tick  paralysis 
in  various  tick  hosts.  Facets  of  the  relatively  new  field  of  endoparasitic 
transmission  of  disease  agents  are  also  being  developed  around  a  model  in 
the  mosquito-borne  filariad  nematode  of  the  cottontail  rabbit. 

Methods: 

Field  and  laboratory  methods  are  mainly  those  developed  at  the 
Rocky  Mountain  Laboratory,  including  more  recent  fluorescent  microscopy 
as  applied  to  vertebrate- invertebrate  cycles  of  disease  agents. 

Major  findings; 

1,   Panama  mite  project.   Tests  of  acarine  parasites  (chiggers, 
parasitoid  mites,  and  ticks)  from  Panamanian  mammals,  birds,  and  reptiles 

Part  B  included:  Yes 
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for  agents  of  disease  have  so  far  yielded  only  one  rickettsial  and  no 
viral  pathogens.   Nearly  500  pools  of  acarines  were  tested  for  viral 
agents  in  suckling  mice  at  Middle  America  Research  Unit  in  the  first 
year's  vrark.   Subsequently  at  RML,  U3  pools  of  chiggers  ( l82  original 
lots)  representing  many  species  of  8  genera,  including  one  new  species, 
and  1^4^  pools  of  ticks  (29  lots)  were  injected  into  chick  eggs,  guinea 
pigs,  plus  some  hamsters  and  weanling  mice.   A  strain  of  Coxiella  burnetii 
of  moderate  virulence  was  isolated  from  one  lot  of  mites  (RML  ^489) , and 
confirmed  by  passage  and  serology.   The  mites  represented  an  undescribed 
genus  found  intradermally  on  a  common  spiny  rat,  Proechimys.   Tests  of 
other  lots  of  this  mite  off  the  same  hosts  were  either  negative  or 
rendered  inconclusive  by  contamination. 

2.  Tick  paralysis.   Original  lines  of  Dermac enter  andersoni  from 
British  Columbia,  inbred  for  h   generations,  are  still  showing  about  the 
same  percentage  of  positive  ticks  as  reported  previously,  without  hoped- 
for  increase. 

The  following  groups  of  ticks  failed  to  show  experimental  trans- 
mission:  D.  andersoni,  several  lots  from  Vale,  Oregon,  Wyoming,  eastern 
Montana,  and,  rather  surprisingly,  115  drag  ticks  from  Clinton,  western 
Montana,  where  a  locally  acquired  tick  caused  a  human  case;  D.  variabilis, 
several  lots  from  eastern  Montana,  Nebraska,  North  Dakota,  South  Dakota, 
and  Minnesota;  D.  occidentalis  from  southwestern  Oregon;  and  5  lots  of 
Amblyomma  americanum  from  Texas.   Tests  of  D.  albipictus  from  local  moose 
and  mountain  goats  were  negative  or  inconclusive. 

Though  normal  RML  stock  D,  andersoni  have  not  produced  paralysis, 
when  females  v;ere  mated  with  BC  strain  males,  some  adult  progeny  became 
positive.   It  is  hoped  further  studies  may  shed  light  on  some  explanation, 
genetic  or  othen^7ise. 

3.  Taxonomic  studies.   In  addition  to  minor  collections  of  mites, 
ticks,  and  horseflies  received  for  identification,  or  other  studies  in 
progress,  major  completed  studies  published  or  in  press  include:   chigger 
mites  of  Panama  and  Peru,  larval  tick  differentiation  in  genus  Argas, 

a  catalog  of  Nearctic  horseflies,  and  revisions  of  Palearctic  genus 
Nemorius,  and  far  eastern  chrysopine  flies.   A  10-year  supplement 
(1951-60,  inclusive)  to  the  Index  of  Literature  on  North  American  Fleas 
has  been  prepared  and  is  now  being  typed  for  publication. 

Because  of  their  specialties,  2  of  the  staff  have  been  requested 
to  review  and  supervise  graduate  theses  at  the  universities  of  Utah  and 
Montana,  as  detailed  under  honors. 

Significance; 

Tedious  techniques  for  the  harvesting  and  testing  of  minute 
Panamanian  mites  had  to  be  developed  and  refined,  and  at  least  those 


Serial  No.  NIAID-17^ 

shipped  to  RML  were  found  difficult  to  decontaminate  for  injection  into 
highly  sensitive  chick  embryos.   Since  the  one  isolate  of  the  Q  fever 
agent  was  from  intradermal  mites,  it  cannot  be  stated  at  present  whether 
this  association  was  biological  or  mechanical.   With  more  experience  in 
wider  areas,  it  is  likely  that  chigger  mites,  in  view  of  their  wide- 
spread importance  in  the  scrub  typhus  cycle  of  the  Far  East,  will  be 
found  associated  with  more  pathogens. 

It  still  cannot  be  stated  v;hether  the  ability  of  certain  ticks  to 
produce  tick  paralysis  involves  a  genetic  factor.   The  failure  to  increase 
the  ability  by  inbreeding  is  not  decisive  because  only  the  females  can  be 
selected  for  the  genetic  factor.   The  fact  that  males  from  positive  lines 
seem  to  have  stimulated  the  ability  in  otherwise  "nonparalytic"  laboratory 
stocks  is  suggestive,  though  the  techniques  of  following  this  lead  will 
be  involved  and  time-consuming^ 

Proposed  course: 

Attempts  to  recover  pathogens  from  Panamanian  acarines  will  be 
continued  until  at  least  June  of  ne:ct  year.   In  order  to  attack  vector 
relationships  among  these  and  other  parasites  experimentally,  a  better 
balance  betv;een  field  and  laboratory  problems  should  be  achieved  in 
several  RML  units,  v;hen  efforts  can  be  intensified  in  new  insectary 
facilities  now  in  the  initial  planning  stages. 

Attempts  v;ill  be  continued  to  accentuate  the  paralysis -producing 
factor  by  crossing  experiments  in  certain  lines  of  ticks.  \^Fhen  it 
eventually  becomes  possible  to  combine  these  efforts  with  controlled 
simulated  variable  environmental  conditions  in  the  new  insectary  facilities, 
the  search  may  be  narrowed. 
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Publications  other  than  abstracts  from  this  project: 
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from  Panama  (Acarina:  Trombiculidae)  .  J.  Parasitol.  lil(l):  105-12U. 
Feb.  1961. 
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Project  Description: 

Obiectives; 

(1)  To  establish  the  mechanism  of  delayed  hypersensitivity,  (2) 
to  investigate  the  relationship  of  delayed  hypersensitivity  to  other 
phases  of  the  antigen-antibody  reaction,  such  as  tolerance,  antibody 
synthesis,  anaphylaxis,  or  contact  allergy,  (3)  to  compare  and  correlate 
the  biochemical  and  pharmacologic  bases  of  the  various  types  of  hyper- 
sensitivity, {h)    to  determine  the  role  of  hypersensitivity  in  infectious 
and  "auto-immune"  diseases. 

Methods : 

The  antigens  used  are  primarily  highly  purified  proteins,  although 
in  studies  of  such  auto-allergic  diseases  as  experimental  allergic 
encephalomyelitis  and  thyroiditis,  tissue  fractions  have  been  used  as 
antigens.   Many  immunological  and  immunochemical  procedures  are  used 
such  as  passive  cutaneous  anaphylaxis,  diphtheria  toxin-antitoxin  intra- 
cutaneous rabbit  tests,  intracorneal  tests,  cellulose-column  chroma- 
tography, curtain  electrophoresis,  immune  electrophoresis,  induction  of 
auto-immune  diseases,  tracing  of  radioactive  labeled  antigens,  quantita- 
tive complement  determination,  and  diazotization  for  production  of 
synthetic  protein  conjugates.   Attempts  to  use  the  Schultz-Dale  technique 
will  be  made. 
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Principal  Investigator:   S.  B.  Salvin 

Other  Investigators:     J.  E.  Coe,  M.  B.  Gregg,  J.  J.  Munoz,  J.  Nishio, 

and  R.  F.  Smith 

Cooperating  Units:       None 

Man  Years  (calendar  year  I961): 
-  Total:         16.25 
Professional:   5.25 
Other:         11.0 

Project  Description: 

Objectives; 

(1)  To  establish  the  mechanism  of  delayed  hypersensitivity,  (2) 
to  investigate  the  relationship  of  delayed  hypersensitivity  to  other 
phases  of  the  antigen-antibody  reaction,  such  as  tolerance,  antibody 
synthesis,  anaphylaxis,  or  contact  allergy,  (3)  to  compare  and  correlate 
the  biochemical  and  pharmacologic  bases  of  the  various  types  of  hyper- 
sensitivity, (k)    to  determine  the  role  of  hypersensitivity  in  infectious 
and  "auto-immune"  diseases. 

Methods: 

The  antigens  used  are  primarily  highly  purified  proteins,  although 
in  studies  of  such  auto-allergic  diseases  as  experimental  allergic 
encephalomyelitis  and  thyroiditis,  tissue  fractions  have  been  used  as 
antigens.   Many  immunological  and  immunochemical  procedures  are  used 
such  as  passive  cutaneous  anaphylaxis,  diphtheria  toxin-antitoxin  intra- 
cutaneous rabbit  tests,  intracorneal  tests,  cellulose-column  chroma- 
tography, curtain  electrophoresis,  immune  electrophoresis,  induction  of 
auto-immune  diseases,  tracing  of  radioactive  labeled  antigens,  quantita- 
tive complement  determination,  and  diazotization  for  production  of 
synthetic  protein  conjugates.   Attempts  to  use  the  Schultz-Dale  technique 
will  be  made. 


Part  B  included:   Yes 


Serial  No.  NIAID-IT^ 

A  specialized  procedure  for  study  of  tolerance  in  unborn  guinea 
pigs  has  involved  "in  utero"  injection  of  the  fetus.   Pregnant  guinea 
pigs  are  subjected  to  laparotomy,  at  which  time  the  uterus  is  exteriorized 
and  the  fetus  injected  intraperitoneally  with  purified  protein  as  antigen. 
The  intact  uterus  is  replaced  and  the  incision  closed.   After  birth,  the 
offspring  are  skin  tested  and  sensitized  with  various  antigens  to  deter- 
mine the  degree  of  tolerance  and  hypersensitivity. 

Major  findings; 

Tliree  methods  have  been  described  from  this  laboratory  for  the 
production  of  delayed  hypersensitivity  with  purified  proteins:   (l) 
inoculation  of  antigen-antibody  precipitates  in  antibody  excess,  (2) 
intradermal  introduction  of  minute  amounts  of  antigen  and,  (3)  introduc- 
tion of  small  quantities  of  hapten-protein  conjugates,  wherein  antibody 
is  produced  to  the  hapten  and  delayed  hypersensitivity  to  the  protein. 

1.  Contact  hypersensitivity. —Contact  hypersensitivity,  which  is 
analogous  to  the  delayed  type,  is  induced  either  by  frequent  application 
of  a  simple  chemical  on  the  skin  or  by  intradermal  injection  of  this 
chemical  in  a  water-in-oil  emulsion.   Injection  of  a  conjugate  containing 
the  hapten  and  a  purified  protein  results  in  antibody  to  the  hapten  but 
does  not  induce  contact  hypersensitivity  to  the  hapten.  vThen   a  conjugate 
of  such  a  simple  chemical  with  a  soluble  fraction  from  guinea  pig  skin 

is  used  as  sensitizing  antigen,  contact  hypersensitivity  to  the  simple 
chemical  results,  as  well  as  delayed  hypersensitivity  to  the  protein  and 
circulating  antibody  to  the  simple  chemical.   These  observations  are 
consistent  with  the  belief  that  the  specificity  of  contact  hypersensi- 
tivity is  directed  toward  a  particular  skin  protein  which  has  been  altered 
by  combination  with  the  simple  chemical  and  as  a  corollary  that  sensiti- 
zation with  a  conjugate  of  hapten  and  a  heterologous  protein  does  not 
result  in  contact  hypersensitivity. 

2.  Influence  of  antibody  on  delayed  hypersensitivity. — Since 
antibody  formation  seems  associated  with  the  development  of  delayed 
hypersensitivity  and  since  delayed  hypersensitivity  may  be  induced  by 
injection  of  antigen-antibody  precipitates  in  antibody  excess,  the 
influence  of  antibody  on  delayed  hypersensitivity  and  on  further 
formation  of  antibody  was  investigated.   For  this  purpose,  conjugates 

of  a  hapten  vjith  a  purified  protein  were  used.   l-Jhen  delayed  hypersensi- 
tivity to  a  protein  was  induced  in  the  absence  of  circulating  antibody 
and  the  animal  subsequently  injected  with  a  conjugate  of  homologous 
protein  and  a  nex-7  hapten,  an  anamnestic  response  to  the  hapten  occurred. 
^■Jhen,  however,  antibodies  to  the  protein  portion  of  this  conjugate  were 
present,  the  anamnestic  response  to  the  hapten  was  inhibited.   These 
results  reflect  the  basic  difference  in  specificity  between  delayed 
hypersensitivity  and  antibody  formation  wherein  the  specificity  of  the 
delayed  phase  is  controlled  by  broad  portions  of  the  protein  molecule 
and  the  antibody  phase  is  directed  toward  more  limited  sections  of  the 
antigen  molecule.   Since  serum  antibody  seems  to  inhibit  additional 
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antibody  formation  but  delayed  hypersensitivity  enhances  antibody 
formation,  experiments  are  in  progress  to  determine  further  the  relation- 
ship between  the  two.   The  introduction  of  antibody  before,  during,  or 
after  a  period  of  delayed  hypersensitivity  suppresses  immediately  further 
antibody  formation.   The  significance  of  this  suppression  in  the  immune 
process  is  being  investigated. 

3.   Thyroid  and  delayed  hypersensitivity. —The  influence  of 
hormones  on  hypersensitivity  and  antibody  production  is  being  investigated. 
For  example,  cortisone  suppresses  the  antibody-forming  process,  but  has 
little  if  any  influence  on  delayed  hypersensitivity.   Thyroxin,  on  the 
other  hand,  enhances  the  antibody  response,  but  has  little  effect  on 
delayed  hypersensitivity.   Thyroxin  also  had  no  detectable  influence  on 
the  induction  period  between  the  time  of  antigen  injection  and  the 
appearance  of  detectable  quantities  of  circulating  antibody.   Experi- 
mental allergic  encephalomyelitis  (EAE),  however,  which  is  considered  a 
manifestation  of  delayed  hypersensitivity,  was  definitely  inhibited  in 
hyperthyroid  guinea  pigs.   The  onset  of  disease  tended  to  occur  later 
and  was  of  decreased  severity  in  the  thyroxin-treated  animals  versus  the 
controls.   In  an  effort  to  understand  this  difference  in  susceptibility 
to  EAE,  other  parameters  were  measured  in  order  that  the  mechanism 
whereby  EAE  is  suppressed  in  thyrotoxic  animals  can  be  elucidated  further. 
Because  pyridoxine  affects  antibody  production  and  because  changes  in  the 
physiology  of  vitamins  have  been  associated  with  hyperthyroidism,  the 
effect  of  pyridoxine  on  delayed  hypersensitivity  is  being  studied. 

h.      Corneal  reactions. — Measurement  of  delayed  hypersensitivity 
has  been  difficult  because  quantitative  in_  vitro  tests  do  not  exist  and 
because  the  diameter  of  induration  of  the  skin  lesion  of  sensitized 
animals  does  not  reflect  the  degree  of  hypersensitivity.   Responses 
following  injection  of  specific  antigen  into  the  cornea  of  a  hypersensi- 
tive animal  are  believed  to  be  due  solely  to  delayed  hypersensitivity 
since  the  cornea  is  not  vascularized.   VJhen  a  conjugate  of  hapten  and 
protein  is  used  as  antigen,  delayed  hypersensitivity  appears  to  the 
protein  and  circulating  antibody  to  the  hapten.   In  the  cornea,  however, 
reactions  occur  only  to  the  protein  moiety  of  the  conjugate,  although 
circulating  antibody  and  Arthus  reactions  may  be  present  in  other  tissues 
of  the  guinea  pig.   The  cornea  does  not  respond  in  a  manner  associated 
with  circulating  antibody.   Passive  transfer  of  sensitized  cells  into  a 
normal  recipient  produces  a  delayed  hypersensitivity  which  can  be  de- 
tected by  intracorneal  testing.   The  corneal  response  is  primarily 
polymorphonuclear  in  type.   Further  experiments  indicated  that  leucocytes 
from  nearby  tissues  and  blood  vessels  responded  chemo tactic ally  to 
antigen  in  the  cornea.   The  cells  of  the  cornea,  therefore,  are  merely 
the  site  of  the  allergic  response  and  play  little  or  no  role  in  actually 
eliciting  it. 

5.   Delayed  shock. — Delayed  or  tuberculin  shock  supposedly  is  a 
systemic  manifestation  of  delayed  hypersensitivity  and  not  related  to 
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the  presence  of  circulating  antibody  but  to  the  presence  of  sensitized 
cells.   From  experiments  in  guinea  pigs  with  hapten-protein  conjugates, 
it  has  been  suggested  that  delayed  shock  is  a  combined  reaction,  with  its 
characteristics  dependent  on  both  delayed  hypersensitivity  and  circulating 
antibody.   For  example,  when  only  delayed  hypersensitivity  Co  a  conjugate 
is  present,  intraperitoneal  injection  of  the  protein  produces  a  hyper- 
thermia characteristic  of  the  systemic  delayed  reaction.   Intraperitoneal 
injection  of  the  hapten  does  not  produce  detectable  systemic  changes. 
Later,  however,  when  delayed  hypersensitivity  is  present  to  the  protein 
moiety  and  circulating  antibody  appears  with  its  specificity  directed 
toward  the  hapten,  intraperitoneal  injection  of  the  conjugate  produces  a 
brief  initial  hyperthermia  follov/ed  by  a  distinct  hypothermia,  a  lympho- 
penia, and  occasionally  may  cause  death.   Injection  of  the  protein  carrier 
alone  produces  only  a  hyperthermia  with  no  other  manifestation  of  systemic 
shock.   Injection  of  the  hapten  attached  to  a  heterologous  protein  does 
not  produce  symptoms  characteristic  of  delayed  hypersensitivity,  such  as 
hyperthermia,  but  produces  signs  typical  of  protracted  anaphylactic  shock, 
namely  hypothermia,  lymphopenia,  and  occasionally  death  in  2  to  ^4-  hours. 
Further  emphasis  on  the  dual  nature  of  delayed  systemic  shock  is  provided 
by  experiments  on  desensitization,  the  influence  of  antihistamines,  and 
the  effect  of  cortisone, 

6.   Hypersensitivity  in  the  newborn.— The  immune  processes  of 
newborn  guinea  pigs  are  different  from  those  of  adults.   IJhen  animals 
are  sensitized  within  12  hours  after  birth  a  delayed  type  of  response  to 
intradermal  injection  can  not  be  evoked  for  about  ih   days  after  birth. 
During  this  period  of  resistance  to  intradermal  responses  to  protein, 
other  processes  associated  with  delayed  type  of  hypersensitivity  can  be 
induced.   For  example,  many  of  the  animals  will  respond  to  sensitization 
and  subsequent  skin  testing  with  contact  haptens.   Also,  nev/born  animals 
respond  similarly  to  adults  in  the  expression  of  EAE  .and  will  eliminate 
radioactive  antigen  at  the  same  rate  as  adults.  VJhen  quantities  of 
antigen  sufficient  to  induce  delayed  hypersensitivity  in  adults  are 
injected  into  nevjborns  and  are  followed  by  a  second  injection  of  the 
same  specific  antigen,  an  anamnestic  response  follows  similar  to  that  in 
adults.   These  data  suggest,  therefore,  that  delayed  hypersensitivity 
does  exist  in  newborn  animals  but  that  the  state  of  hypersensitivity  in 
the  skin  is  not  expressed.   This  belief  is  further  enhanced  after  studies 
on  "passive  transfer"  of  sensitized  cells.   When  cells  from  the  lymph- 
nodes  of  sensitized  newborn  guinea  pigs  were  injected  intraperitoneally 
into  normal  adult  recipients  and  when  such  adults  were  skin  tested,  a 
typical  delayed  response  has  been  observed. 

The  belief  is  entertained  that  the  inflammatory  response  in  the 
newborn  is  defective.   More  extensive  knowledge  of  the  exact  nature  of 
this  unresponsiveness  of  the  skin  may  provide  methods  for  restricting 
the  response  in  adults. 
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7.  Quantitative  "in  vitro"  determination  of  delayed  hypersensi- 
tivity.-— Early  attempts  in  this  laboratory  to  measure  the  degree  of 
delayed  hypersensitivity  with  tritiated  protein  were  unsuccessful e   Sub- 
sequently, proteins  such  as  bovine  gamma  globulin  (BGG)  or  hen  egg  albumin 
(HEA)  were  labeled  xjith  the  radioactive  V-^^   and  injected  intravenously 

or  intradermal ly  into  normal  guinea  pigs,  guinea  pigs  x^ith  delayed  hyper- 
sensitivity but  without  circulating  antibody,  and  guinea  pigs  with 
circulating  antibody.   Although  useful  information  was  obtained,  features 
of  antigen  elimination  were  not  detected  which  could  be  used  as  a  quanti- 
tative index  of  delayed  hypersensitivity,   A  method  has  nov/  been  devised 
whereby  the  amount  of  hypersensitivity  in  cells  from  hypersensitive 
donors  can  be  determined  iii  vitro.   Studies  are  in  progress  to  perfect 
this  technique,  and  thereby  make  possible  studies  on  the  influence  of 
different  amounts  of  delayed  hypersensitivity  on  various  related  immune 
responses, 

8,  Delayed  hypersensitivity  and  tolerance. — Since  guinea  pigs 
show  delayed  hypersensitivity  readily,  experiments  on  tolerance  v;ere 
attempted  xjith  this  species  of  animal.   This  phenomenon  has  been  demon- 
strated in  adult  animals  by  feeding  contact  haptens  in  large  and  extended 
doses.   The  optimum  conditions  for  inducing  tolerance  to  simple  chemicals 
in  guinea  pigs  are  being  investigated.   The  tolerance  has  been  shovm  to 
be  specific  in  that  it  applies  specifically  to  suppression  of  contact 
hypersensitivity  and  to  antibodies  against  the  simple  chemical.   The 
tolerance  is  usually  not  complete,  since  10  to  20^  of  the  animals  may 
have  a  faint  reaction  upon  initial  challenge  v;ith  the  contact  hapten. 
The  tolerance  can,  however,  be  reduced  or  abolished  by  continued 
sensitization  with  the  hapten  or  by  utilization  of  mycobacterium  with 
Freund's  adjuvant  in  the  sensitization  procedure.   Also,  antibodies  to 
the  hapten  are  produced  at  normal  times  in  tolerant  animals  when  these 
animals  are  sensitized  with  a  conjugate  of  specific  hapten  and  a  carrier 
protein.   The  specificity  of  the  tolerance  is  also  being  investigated 
with  the  aid  of  such  haptens  as  dinitrof lurobenzine  (dFB),  and  picryl 
chloride  (PiCl),   Antibodies  to  a  hapten  such  as  DFB  were  formed  in 
tolerant  animals  when  they  were  sensitised  with  the  conjugate,  DFB- 
guinea  pig  serum.   However,  these  antibodies  were  present  in  lower  titer 
and  for  a  shorter  duration  in  the  tolerant  animals  than  in  the  controls. 
In  tolerant  animals  sensitized  with  DFB-HEA  and  DFB-BGG,  the  time  of 
appearance  and  the  specificity  of  the  antibodies  were  the  same  as  in  the 
controls.   Antibodies  to  the  carrier  protein  HEA  and  BGG  were  not  found 
in  either  group. 

Tolerance  has  also  been  induced  in  guinea  pigs  by  injection  of 
the  fetus  with  large  quantities  of  a  specific  protein.   After  birth  the 
resulting  guinea  pig  may  be  unable  to  develop  hypersensitivity  to  the 
antigen  to  which  the  animal  had  been  exposed  in^  utero.   Some  of  these 
"tolerant"  animals  eventually  do  form  antibodies  and  do  develop  responses 
to  intradermal  injection  of  antigen.   Others,  however,  over  a  period  of 
several  months  after  birth,  did  not  show  response  or  circulating  anti- 
bodies after  specific  sensitization. 
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9.   An  antigen  has  been  prepared  by  physicochemical  procedures 
from  the  pathogenic  fungus,  Cryptococcus  neoformans  and  its  biochemical 
properties  determined.   The  active  fraction  produces  extensive  induration 
in  the  skin  of  guinea  pigs  which  previously  had  been  infected  experi- 
mentally with  C.  neoformans.   This  antigen  is  now  being  tested  in  several 
large  cities  in  order  to  determine  whether  cryptococcosis  occurs  as  a 
mild  disease  presumably  associated  with  a  pulmonary  infection.  The 
preparation  of  this  specific  skin  testing  antigen  thus  offers  a  new  means 
for  detection  of  the  prevalence  of  the  disease  in  man. 

10.  At  the  present  time,  extracellular  pharmocologic  substances 
have  not  been  shown  to  be  associated  V7ith  the  process  of  delayed  hyper- 
sensitivity.  Histamine  is  present  in  lymphocytes  which  migrate  tox^ard 
the  area  of  intradermal  testing,  although  this  and  similar  substances 
have  not  been  associated  with  the  process  of  hypersensitivity.   Experi- 
ments are  unden/ay  to  learn  whether  such  compounds  as  histamine,  comple- 
ment, and  the  like  have  any  role  in  delayed  hypersensitivity. 

11.  If  delayed  hypersensitivity  is  associated  with  antibody 
formation,  then  the  possibility  presents  itself  that  gamma  globulin  may 
form  the  basis  for  delayed  hypersensitivity  either  in  an  intracellular 
form  or  in  extracellular  form.  Experiments  on  this  particular  problem 
are  in  progress. 

12.  Fractions  of  gamma  globulin  have  been  prepared  and  their  role 
in  hypersensitivity  is  being  investigated. 

Significance; 

Allergic  diseases  are  extremely  common  and  of  great  importance  in 
man.   In  recent  years,  many  diseases  for  vjhich  an  etiologic  agent  has  not 
been  kno\^n  have  been  shown  to  be  due  to  immunologic  disturbances  rather 
than  infectious  processes.   These  diseases  are  the  result  of  the  develop- 
ment of  hypersensitivity  to  autologous  substances  in  the  body.   In 
addition,  the  rejection  of  tissues  has  been  indicated  to  be  associated 
with  the  basic  processes  of  delayed  hypersensitivity.   Not  only  homograft 
rejection  but  also  tumor  rejection  are  included  in  this  category.   In 
addition,  an  important  part  of  pathophysiology  due  to  chronic  infectious 
diseases,  such  as  tuberculosis  and  histoplasmosis,  is  believed  to  be 
associated  with  delayed  hypersensitivity  rather  than  specific  circulating 
antibodies  to  the  microorganism.   Although  it  is  increasingly  evident 
that  delayed  hj'persensitivity  is  most  important  in  certain  diseases  of 
man,  the  mechanism  of  delayed  hypersensitivity  and  its  relationship  with 
other  immune  processes  are  not  understood.   If  the  mechanism  of  delayed 
hypersensitivity  is  clarified,  then  advances  presumably  could  be  made  in 
the  protection  of  man  and  animals  against  conditions  or  diseases 
associated  with  hypersensitivity. 


Serial  No.  NIAID-175 

Proposed  course; 

Investigations  on  the  mechanism  of  delayed  hypersensitivity  and  its 
association  with  other  immune  phenomena  v/ill  be  continued.   Attempts  will 
be  made  to  perfect  the  in  vitro  method  of  quantitative  determination  of 
delayed  hypersensitivity.   Also,  with  the  aid  of  inbred  animals,  both 
guinea  pigs  and  mice,  efforts  will  be  continued  to  determine  what  type  of 
"antibody"  is  associated  with  the  hypersensitivity  process.   Collaboration 
with  Dr.  Ribi,  Dr.  Munoz,  and  Dr.  Malmgren  is  planned  in  the  study  of  the 
purification  of  the  protective  antigen  of  B.  pertussis.   Efforts  also 
will  be  continued  (Dr.  Munoz)  toward  the  isolation  from  B.  pertussis  cells 
of  the  histamine  sensitizing  factor  and  the  factor  that  increases  anaphy- 
lactic sensitivity  in  mice. 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Salvin,  S.  B.  and  Smith,  R.  F. :   The  specificity  of  allergic  reactions. 

III.  Contact  hypersensitivity.  J.  E:cp.  Med.   llU(2):  I85-I9U.   Aug.  I96I. 

Salvin,  S.  B.  and  Gregg,  M,  B. :   Tlie  specificity  of  allergic  reactions. 

IV.  The  cornea,   Proc.  Soc.  Exp.  Biol.  &  Med.  107(3):  ^78-^+83.  July  I96I, 

In  press; 

Salvin,  S.  B.  and  Smith,  R.  F.:   An  antigen  for  detection  of  hypersensi- 
tivity to  Cryptococcus  neoformans.   Proc.  Soc.  Exp.  Biol.  &  Med. 

Salvin,  S.  B.:   Immunologic  aspects  of  the  mycoses.   Eleven  chapters  on: 
actinomycosis,  aspergillosis,  candidiasis  (moniliasis),  chromoblastomycosis, 
coccidioidomycosis,  cryptococcosis,  histoplasmosis,  nocardiosis,  North 
American  blastomycosis,  sporotrichosis,  dermatophytosis.   Progress  in 
Allergy,  Paul  Kallos,  ed.,  Basel,  S„  Karger, 

Honors  and  Awards  relating  to  this  project: 

Dr.  S.  B.  Salvin 

Guest  speaker  at  IV  International  Congress  of  Allergology, 
New  York  City,  October,  I96I. 

Lecturer  in  Immunology  at  Montana  State  University,  Missoula. 

Invited  to  participate  as  a  lecturer  in  the  high  school  science 
program  sponsored  by  the  Montana  Academy  of  Sciences. 

Dr.  J.  J.  Munoz 

Associate  Editor,  Journal  of  Immunology,  I96I. 

Special  Lecturer  at  University  of  Washington  Medical  School, 
Seattle,  Washington,  June  20  -  August  20,  I96I. 
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Hainilton,   >fontana 
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Individual   Project  Report 
Calendar  Year  I96I 


Part  A. 


Project  Title:   Viruses,  virus  components,  and  virus  surfaces 

Principal  Invest isator:   B.  H.  Iloyer 

Other  Invcstisators:     J,  A.  Duerrc,  R.  K.    Gerloff,  R.  A.  Orus'oce,    and 

D.  B.  Ritter 

Cooperating  Units:       University  01  Kansas  (Dr.  Jacob  Duerlcsen)  and 

University  oi'  '..■rshington  (Drs.  John  Holland  and 
Milton  Gordon) 

Man  Years  (calendar  year  I96I): 
Total:         11.5 
Professional:    3-5 
Other:  8.0 

Project  Description: 

Success  of  the  radioisotope  precipitation  (RIP)  test  as  applied 
to  radio-labeled  poiiovlrus  particles  and  Go:;iella  burnetii  cells  has 
prompted  current  emphasis  of  this  test,  now  unique  to  the  Pvocky 
liountain  Laboratory,  to  study  problems  related  to  virus  antigen  and 
antibody.   Tiie  application  of  the  RIP  test  to  problems  concerning  the 
appearance  of  specific  antigens  when  animal  cells  are  e;:posed  to  plant 
virus  and  bacterial  nucleic  acids  is  in  progress.   The  Pvl?  test  has  also 
been  applied  to  field  investigations  of  ,  fever  reported  olsevrhere. 

Methods; 

Zither  highly  purified  viruses,  richettsiae,  or  other  antigens 
are  presently  required;  these  m.aterials  with  a  radiolabel  which  is 
present  only  in  the  antigen  of  interest,  even  in  an  impure  system,  are 
also  satisfactory.   Specifically  labeled  poliovirus  is  prepared  by 
infecting  tissue  culture  cells  v;ith  poliovirus  in  tlie  presence  of  pS'^- 
orthophosphate  and  purifj'ing  the  resulting  labeled  virus  by  chroma- 
tography on  DZA-E  cellulose  as  previously  described.   Purified,  ether 
inactivated  G.  burnetii  cells  are  made  radioactive  by  iodinating  their 
protein  constituents  V7ith  1^31. 
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The  RIP  test  can  be  outlined  as  follows:   A'  =  radiolabeled 
antigen;   A  =  nonlabeled  antigen;   Ab  =  antibody  versus  the  antigen; 
AGG  =  antibody  (antiglobulin)  prepared  against  globulin  of  the  type  v/hich 
contains  the  antibody. 

To  detect  Ab: 

A'^  -!-  Ab;  incubate  37°C  for  1  hour. 

(a'^  +  Ab)  -t-  AGG;  incubate  37°C  for  1  hour. 

If  specific  Ab  is  present  it  combines  V7ith  A  and  this  cornple:: 
subsequently  reacts  \;ith  AGG.   Mild  centrifugation  removes  the 
(a*  +  Ab  -r  AGG)  coiTiple::  from  the  supernatant  fluid.   The  percent  radio- 
activity which  disappears  from  suspension  is  determined  by  radioisotope 
detection  procedures  and  provides  a  quantitative  measure  of  Ab  content' 
of  a  series  of  dilutions  of  antisera. 

To  detect  A  (inhibition  type  test): 

A  -f  limiting  Ab;  incubate  37°C  for  1  hour. 

{.\   -f  Ab)  +  Ab  "■-  A"^'";  incubate  37°C  for  1  hour. 

(a  +  Ab)  +  (a*  ■(-  Ab)  -f  AGG;  incubate  3T°C  for  i  hour. 

Mile  centrifugation  removes  from  suspension  the  A"  v.'hich  combined 

with  Ab  still  free  after  reaction  \:ith  A.   If  all  Ab  were  combined  v:ith 

A  no  A'^  would  be  precipitated.   Gradations  of  combination  of  A'''  and  Ab 
are  detected  by  radioisotope  counting  devices. 

Major  findings; 

1.  '.lith   poliovirus  and  C.  burnetii  cells  as  models  of  antigens 
with  a  size  spectrum  of  25  niji  to  300  qj.  the  RIP  test  provides  a  sensitive 
means  of  detecting  both  bivalent  and  monovalent  antibody.   No  removal  of 
e"cess  globulin  is  necessary  as  it  is  in  conventional  Coombs  type  tests 
where  visible  precipitate,  rrther  than  removal  of  radioactivity  from 
suspension,  is  the  indicator.   In  the  poliovirus  system  0.1  to  0.001  fig 
of  antigen  can  be  detected  by  the  inliibition  type  test.   The  results  for 
both  antigen  and  antibody  detectioii  are  quantitative  and,  if  necessary, 
can  be  obtained  in  2-3  hours.  Tne   sensitivity  of  detection  of  poliovirus 
antibody  is  routinely  30  --  that  of  the  tissue  culture  neutralisation  test 
and  for  C.  burnetii  antibody  100  :i  that  of  the  capillary  agglutination 
and  complement  fi;:ation  tests.   Inclusion  of  antiglobulin  is  essential 
for  this  degree  of  sensitivity  and  both  the  small  poliovirus  particles 
and  the  large  rickettsial  particles  are  satisfactory  antigens  vrhich 
react  specifically  with  their  antibody. 
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2.  Cells  infected  with  poliovirus  produce  antigen  detectable  with 
the  RIP  inhibition  test  at  the  same  time  and  at  the  same  rate  that  whole 
virus  is  formed.   This  substantiates  results  obtained  by  Darnell  and 
associates  with  other  procedures  and  mal;cs  it  er^tremely  unlikely  that 
antigen  other  than  that  combined  v/ith  v7hole  virus  is  produced  as  a  result 
of  poliovirus  infection. 

3.  '.rcien   radiolabeled  poliovirus  is  combined  with  antibody  and 
large  multiplicities  of  unlabeled  virus  to  labeled  virus  are  added  there 
is  little  reversal  (release  of  radio-labeled  virus  from  antibody)  as 
detected  by  decreased  precipitation  of  radio-labeled  virus  when  anti- 
globulin is  added.   This  is  probably  due  to  the  large  number  of  antibody 
combining  sites  or.  the  poliovirus  surface  and  the  relatively  large  size 
of  the  poliovirus  particle. 

h.      A  hyperimmune  monkey  serum  will  neutralize  poliovirus  when 
about  ^5  •'  10^  antibodjf  molecules  are  present  per  particle  in  suspension 
and  at  the  endpoint  of  the  RIP  reaction  50-150  molecules  of  antibody  per 
particle  are  present. 

5.  iriien  poliovirus  is  irradiated  with  ultraviolet  light  it  can 
be  inactivated  and  still  be  a  satisfactory  RIP  antigen.   Irradiation 
beyond  limits  xihccc   active  virus  caii  be  detected  results  in  loss  of  p32 
from  labeled  virus  RlIA;  the  radioactivity  is  no  longer  sedimentable  under 
conditions  \;hich  sediment  v/hole  virus.   Irradiation  therefore  demonstrably 
alters  virus  structure. 

6.  Poliovirus  antibod}-  can  be  detected  in  some  individuals 
vaccinated  \;ith  Salk  vaccine  ',.'ho  had  no  antibody  detectable  by  tissue 
culture  neutralization  tests.   The  R.IP  titers  in  individuals  v;ith 
detectable  neutralizing  antibody  were  proportional  to  the  serum  neutral- 
izing titers  but  much  higher. 

7.  .Tnen  active  virus  is  used  in  the  RIP  test,  disappearance  from 
suspension  of  radioactivity  and  active  virus  (as  determined  by  PFU)  are 
parallel  over  a  series  of  specific  antibody  dilutions.   About  105  PFU 
are  required  in  this  test  so  that  radioactivity  is  sufficient  for  con- 
venient measurement.   If  the  antigen  is  diluted  so  that  10^  PFU  are 
present  the  disappearance  of  PFU  from  suspension  again  parallels  that  of 
radioactivity  in  the  system  containing  lo5  PFU;  antibody  titers  obtained 
with  the  diluted  virus  are  somewhat  higher  than  those  with  105  PFU.   A 
modification  cf  the  RIP  test  using  nonlabeled  virus  is,  thus,  possible. 

8.  C.  burnc t i i  cells  are  good  RIP  antigens  when  iodinated  w-ith 
lljl.   Poliovirus  which  is  highly  purified  sometimes  is  a  good  antigen 
when  radioiodinated.   Because  specific  activities  of  1-2  mc/nig  protein 
can  be  obtained  by  radioiodination,  the  I^Sl-label  is  very  desirable. 
Systems  for  consistently  satisfactory  radioiodination  of  polio\'irus  are 
under  study. 
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9.   Since  the  RIP  test  requires  that  antibodies  combine  v;ith  a 
measurable  portion  of  antigen,  decreasing  the  number  of  antigen  particles 
or  increasing  the  size  of  the  antigen  particle  so  that  sufficient  radio- 
activity is  present  in  a  small  number  of  particles  is  desirable.   It  also 
v.'ould  be  desirable  to  use  an  impure,  nonradio-labeled  antigen  combined 
with  a  large  radio-labeled  particle.   A  successful  lead  in  this  direction 
has  been  obtained  vjith  bentonite  particles.   lodinatcd  bovine  gamma 
globulin  \;as  combined  with  bentonite  in  the  presence  of  nonlabelod 
poliovirus.   The  resulting  complc::  served  as  a  satisfactory'  antigen  in 
the  RIP  test.   If  this  procedure  can  be  standardized  the  RIP  test  will 
be  available  for  any  nonlabelod  antigen  which  can  combine  with  a  particle 
such  as  bentonite.   Late::  particles  have  been  extensively  tried  Init  are 
not  satisfactory  as  a  base  to  hold  RIP  antigens. 

10.   Dr.  John  Ducrre  has  recently  joined  our  group.   His  interest 
in  nucleosidases  v/ill  be  applied  to  tissue  culture  cells  both  normal  and 
virus-infected.   In  the  short  time  that  he  has  been  in  the  laboratory  he 
has  successfully  accomplished  30"  to  50"fold  purification  of  nucleosidases 
so  that  the  properties  of  these  enzymes  may  be  determined. 

3ip;nif  icancc : 

The  RIP  tost  is  adaptable  to  the  sensitive,  rapid,  and  quantitative 
detection  of  antibody  and  antigen.   It  overcomes  the  difficulties  of 
quantitation  inherent  in  the  v'idely  applied  fluorescent  antibody  technique 
and  v.'ill  serve,  to  augment  this  procedure.   It  can  be  used  as  a  very 
sensitive  screen  tost  for  antibody  and  should  be  of  groat  value  to  virus 
epidemiology.   It  is  also  a  quantitative  test  which  has  been  applied  to 
fundamental  problcras  (i.e.,  appearance  of  poliovirus  protein  in  infected 
cells)  and  should  be  widely  applied  in  other  laboratories  in  the  future. 
If  the  test  in  witich  bentonite  particles  are  used  can  be  adapted  to  a 
wide  variety  of  antigens,  it  should  be  of  inpcrtancc  in  the  tumor  virus 
field. 

Proposed  course: 

Further  applications  of  the  RI?  test  to  fundamental  problems  of 
viruses  and  viral  antigens  will  be  c::plored.   In  particular,  particles 
to  carry  nonlabelod  antigens  ( i.e. ,  the  bentonite  system)  will  be  further 
investigated.   The  specificity  of  the  RIP  test  v;ill  be  exploited  in  the 
psittacosis  virus  group  '.;here  nonspecif icity  of  present  techniques  is  a 
problem.   '..'c  intend  to  continue  contact  and  cooperative  investigation 
V7ith  Dr.  Jacob  Duerksen,  University  of  Kansas,  on  transfer  of  information 
from  PJIA  of  bacteria  to  animal  cells  and  Drs.  John  Holland  and 
Milton  Gordon,  University  of  Uashington,  on  transfer  of  information  from 
tobacco  mosaic  virus  RllA  to  animal  cells.   Tlie  RIP  test  and  enz^TTiologic 
techniques  will  be  used  to  detect  such  antigens  and  enzymes  as  these 
RNAs  m.ay  stimulate.   Column  chromatography  and  biophysical  techniques 
V7ill  continue  to  be  used  to  investigate  properties  of  viruses  before 
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and  after  interaction  v/ith  cells.   As  nev;  procedures  become  available  or 
are  developed  here  they  V7ill  be  applied  to  these  problems.   It  is 
anticipated  that  Dr.  Duerre  will  supply  a  new  field  of  interest  through 
his  knov/ledge  of  enzymologic  approaches,  particularly  those  concerned 
v/ith  nucleosidases. 
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Part  B.   Honors,  Awards,  and  Publications 

Honors  and  Awards  relating  to  this  project; 
Dr.  B.  H.  Hover 

Chairman  4th  Annual  Meeting  of  Montana  Microbiologists. 

Lecturer  in  microbiology,  Montana  State  University,  Missoula. 

Resident  advisor  for  Ph.D.  thesis  of  R.  K.  Gerloff,  University  of 
Minnesota. 

Invited  to  present  discussions  on  virus  purification  and  radioisotope 
precipitation  test;  St.  Louis  University,  Feb.  I96I;  CDC,  Atlanta,  Ga., 
April  1961. 

Invited  to  participate  as  a  lecturer  in  the  high  school  science 
program  sponsored  by  the  Montana  Academy  of  Sciences. 

R.  K.  Gerloff 

Invited  to  present  discussion  on  radioisotope  precipitation  test, 
University  of  Minnesota,  May  I96I. 

Dr.  R.  A.  Ormsbee 

Invited  to  participate  as  a  lecturer  in  the  high  school  science 
program  sponsored  by  the  Montana  Academy  of  Sciences. 
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Rocky  Mountain  Laboratory 
Hamilton,    Montana 
PHS-NIH 
Individual   Project   Report 
Calendar  Year    I96I 


Part  A. 


Project  Title:   Immune  prophylaxis  of  mycobacterial  infections 

Principal  Investigator:   E.  Ribi 

Other  Investigators:     W.  T.  Raskins,  C.  L,  Larson,  and  W.  C.  VJicht 

Cooperating  Units:       None 

Man  Years  (calendar  year  I961): 
Total:  6.75 

Professional:    1.75 
Other:  5.0 

Project  Description: 

Objectives;  ' 

The  objectives  of  this  program  are:   (a)  to  develop  methods  for 
assay  of  living  vaccines  (i.e.,  BCG)  for  prevention  of  tuberculosis, 
(b)  to  develop  other  types  of  vaccines  useful  in  prophylaxis  of  this 
disease,  and  (c)  to  isolate  fractions  of  tubercle  bacilli  by  chemical 
and  physical  methods  and  to  study  the  biological  activity  of  such 
fractions. 

Methods: 

The  methods  which  have  lent  distinction  to  the  program  have  been 
the  use  of  a  refrigerated  cell  fractionator  to  disrupt  tubercle  bacilli 
and  the  use  of  aerosols  to  administer  virulent  and  avirulent  organisms 
to  experimental  animals. 

Major  findings: 

1.   Tlie  AEDcQ  (median  effective  allergic  dose)  of  cell  v/alls  from 
Mycobacterium  butyricum  or  M.  tuberculosis  required  to  act  as  an  effective 
adjuvant  in  producing  isoallergic  encephalitis  in  guinea  pigs  was  0.1  mg 
v;hen  the  antigenic  mixture  was  injected  into  the  nuchal  area  and  was 
about  10-fold  less  when  injected  into  the  foot  pad.   A  significant 
finding  was  the  observation  that  V7hen  cell-wall  material  vzas  solublized 
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the  addition  of  oil  or  an  emulsifying  agent  v/as  not  necessary  to  produce 
an  adjuvant  effect  of  the  same  order. 

2.  Resistance  induced  by  mixtures  of  live  and  heat-killed 
attenuated  tubercle  bacilli  (H37Ra)  appears  to  be  proportional  only  to 
the  number  of  viable  organisms  present. 

3.  Guinea  pigs  and  rabbits  inoculated  intradermally  v/ith  phenol- 
extracted  bacilli  do  not  develop  local  lesions  and  do  not  develop  delayed 
sensitivity.   They  develop  circulating  antibodies.   These  results  are 
obtained  only  v/ith  young  cultures  of  BCG.   Preliminary  experiments  suggest 
that  vaccines  prepared  by  phenol  extraction  of  4-day-old  cultures  of  BCG 
are  capable  of  producing  resistance  in  mice. 

Significance: 

Tlie  most  inportant  finding  is  related  to  the  use  of  phenol- 
extracted  young  cultures  {k   days  old)  of  BCG.   The  fact  that  young 
organisms,  when  subjected  to  2^0   phenol  for  90  hours,  yield  a  product 
v;hich  is  nontoxic,  nonallergic  and,  hopefully,  inmunogcnic  suggests  that 
it  may  be  possible  to  develop  a  nonliving  vaccine  v/hich  may  be  effective 
in  producing  resistance  against  tuberculosis.   Since  onlj'  young  organisms 
yield  such  a  product,  it  is  thought  that  the  cell  uall  of  these  bacilli 
must  differ  in  respect  to  the  firmness  with  uhich  fatty  acids  and  lipids 
are  incorporated  into  them.   If  an  effective  vaccine  V7hich  is  nontoxic 
and  nonallergic  can  be  produced,  many  of  the  problems  relating  to  immune 
prophylaxis  of  tuberculosis  would  be  solved. 

Proposed  course; 

Studies  will  be  extended  to  determine  the  effect  of  phenol- 
extracted  tubercle  bacilli  upon  the  course  of  tuberculosis  in  mice. 
Systematic  studies  of  the  role  of  aging  on  the  ability  to  delete  toxic 
and  allergenic  compounds  will  be  pursued,  and  the  reason  for  the  changes 
resulting  from  age  will  be  sought  through  electron  microscopic  studies 
of  sections  of  tubercle  bacilli  of  varying  ages,  and  through  chemical 
analysis  of  the  cell  V7alls  prepared  from  them. 
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Larson,  C.  L. ,  Ribi,  E.,  Wicht,  W.  C,  and  List,  R.:   Skin  reactions 
produced  in  rabbits  by  cell  walls  and  protoplasm  of  Mycobacterium 
tuberculosis  and  M.  butyricum.   Am.  Rev.  Resp.  Dis.  83(2)  Pt.  I.: 
l8iv-193.  Feb.  1961, 
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Project  Title:   Imraune  prophylaxis  of  Salmonella  infections 

Principal  Investigator:   E,  Ribi 

Other  Investigators:     R.  L.  Anacker,  VJ.  T.  Haskins,  M,  T.  McKee, 

K.  C.  Milner,  and  D.  B.  Ritter 

Cooperating  Units:       NCI  (Drs.  Maurice  Landy  and  Willie  Smith), 

University  of  Florida  (Dr.  Emanuel  Suter),  and 
University  of  Buffalo  (Dr.  Erwin  Neter) 

Man  Years  (calendar  year  I96I):  '  •.  ■  •    ,    . 

Total:  8.0 
Professional:  3»0 
Other:         5.0    .     : 

Project  Description:  ■.  V 

Objectives: 

Tlie  features  of  composition  and  structure  of  bacterial  endotoxins 
required  for  expression  of  characteristic  host  reactivity  are  investigated. 

Methods:  •     ■  , 

Biophysical,  chemical,  and  immunological  approaches  are  combined 
in  this  project.   The  methods  used  for  isolation  and  refinement  of 
endotoxins  have  been,  in  a  large  measure,  developed  at  the  Rocky  Mountain 
Laboratory. 

Major  findings: 

Previous  efforts  to  strip  off  extraneous  material,  such  as  protein 
and  lipid,  in  v/hich  some  investigators  believe  the  ultimate  toxic  prin- 
ciple resides,  have  yielded  predominantly  polysaccharide  products  con- 
taining only  small  amounts  of  fatty  acids  and  nitrogenous  material.   These 
refined  products,  which  defy  exact  structural  analysis,  are  still  large 
complexes  ^jhose  chemical  composition  closely  resembles  haptenic  poly- 
saccharide obtained  by  acid  hydrolysis  of  endotoxin.   Inasmuch  as 
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biological  activity  xjas  associated  with  large  complexes,  while  the  much 
smaller  units  derived  from  them  were  inactive,  it  was  visualized  that 
host  reactivity  could  be  dependent  upon  macromolecular  properties. 

This  hypothesis  was  tested  by  determining  changes  in  physico- 
chemical  and  biological  properties  in  the  endotoxin  complex  during 
hydrolysis  with  dilute  acetic  acid.   To  this  end,  products  of  hydrolysis 
removed  at  various  intervals  were  examined  in  the  optical  ultracentrifuge 
and  were  also  assayed  for  pyrogenicity,  tumor-damage,  lethality,  and 
protection.   Findings  obtained  with  these  parameters  were  consistently 
reproducible  and  revealed  that  the  rate  at  which  the  host-reactive 
properties  were  abolished  paralleled  the  rate  of  dissociation  of  the 
complex  into  haptenic  units  whose  size  was  of  the  order  of  1/100  that 
of  the  original  endotoxin.   Tlius,  the  ultracentrifugation  patterns 
clearly  shov;  that,  as  the  area  under  the  fast-moving  endotoxin  boundary 
was  reduced  during  progressive  hydrolysis,  the  area  under  the  slow-moving 
haptene  boundary  increased  correspondingly.   The  depolymerization  could 
then  be  quantitated  by  determination  of  the  sedimentation  constants  and 
by  measuring  the  areas  under  the  "Schlieren"  boundaries.  The  potency 
remaining  at  various  stages  of  hydrolysis  could  be  accounted  for  by 
remnants  of  undissociated  endotoxin.   For  example,  in  the  neutralized 
product  of  endotoxin  which  still  displayed  appreciable  activity  after 
exposure  to  hydrolysis  for  15  minutes,  the  ultracentrifuge  revealed  the 
presence  of  the  slow-  and  fast-moving  components  in  about  equal  quantity. 
The  two  components,  vAiich  also  are  discernible  in  agar  gel  diffusion, 
were  separated  by  subsequent  differential  centrifugation.   Tlie  slow- 
moving  component  was  found  to  be  essentially  inactive  whereas  the  fast- 
moving  component  possessed  the  same  high  biologic  potency  as  the  zero 
time  sample. 

During  a  search  for  a  method  to  circumvent  problems  associated 
with  the  x7ell-kno\jn  low  solubility  of  endotoxins  in  water,  it  was  found 
that  after  refined  endotoxins  were  exposed  to  hydrogeno lysis  with  metal 
hydrides,  highly  v/ater  soluble  aluminum  citrate  complexes  v/ere  formed 
which  completely  retained  host-reactive  potency  (instant  endotoxin). 

A  simple,  rapid  method  for  removing  protein  from  endotoxin 
complexes  was  developed  to  replace  conventional  tedious  and  time-consuming 
procedures.   A  single  treatment  allows  reduction  of  the  nitrogen  content 
from  about  6^  to  about  0.5^,   About  one-half  of  the  remaining  nitrogen 
can  be  accounted  for  by  the  amino  sugars  present.   This  represents  the 
lowest  nitrogen  so  far  reported  for  endotoxins. 

Significance; 

These  findings  seem  to  provide  an  explanation  of  the  major 
requirement  for  endotoxin  to  elicit  host  reactions,  i.  e. .  a  macromolecular 
complex  of  critical  size.   It  would,  however,  be  premature  to  conclude 
that  the  effect  of  acid  is  merely  one  of  splitting  of  bonds  by  which 
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particles  of  the  size  of  a  haptene  are  held  together,  inasmuch  as  other 
less  apparent  changes  could  also  be  a  consequence  of  such  treatment. 

Proposed  studies; 

Experiments  are  planned  to  determine  whether  other  agents  which 
destroy  biological  activity  of  endotoxins,  such  as  alkali,  periodate, 
and  host  enzymes  also  bring  about  depolym.erization  or  vjhether  they 
produce  still  other  alterations  in  these  complexes.   In  addition,  a 
search  will  be  made  for  agents  which  may  cause  depolymerization  with 
retention  of  biological  activity  and  for  agents  v;hich  may  recombine 
haptenic  particles  and  reestablish  endotoxic  potency. 
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Part  B»  Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Haskins,  W.  T.:   Spectrophotometric  determination  of  fatty  acid  amides  in 
lipides.   Analytical  Chemistry  2l(lO):  1^^5-1^6.   Sept.  I96I. 

Ribi,  E.,  Haskins,  W.  T.,  Landy,  M. ,  and  Milner,  K.  C:   Preparation  and 
host-reactive  properties  of  endotoxin  with  low  content  of  nitrogen  and 
lipid.  J.  Exp.  Med.  llU(5):  6^7-663.  Nov.  I96I. 

Haskins,  W.  T.,  Landy,  M. ,  Milner,  K.  C,  and  Ribi,  E.:  Biological 
properties  of  parent  endotoxins  and  lipoid  fractions,  with  a  kinetic 
study  of  acid -hydro lyzed  endotoxin.  J.  Exp.  Med.  llU( 3) :  665-68U. 
Nov.  1961. 

In  press; 

Ribi,  E.,  Haskins,  W.  T.,  Landy,  M. ,  and  Milner,  K.  C:   Symposium  on 
bacterial  endotoxins.   I.  Relationship  of  chemical  composition  to 
biological  activity.   Bact.  Reviews  (Dec.  I96I). 

Honors  and  Awards  relating  to  this  project: 

Dr.  E.  Ribi 

Invited  to  participate  as  a  chairman  in  a  conference  on  endotoxins 
at  Bryn  Mawr  College,  October  I96I. 

Invited  to  lecture  in  microbial  biophysics  at  Bryn  Mawr  College, 
Pennsylvania,  in  May  I962. 

Invited  to  give  a  seminar  on  endotoxins  at  the  National  Institutes 
of  Health,  Bethesda,  Md.,  May  I96I. 
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Project  Title:   The  role  of  morphological  elements  of  microorganisms  in 
immunity  and  related  phenomena 

Principal  Investigator:   E.  Ribi  ■ 

Other  Investigators:     R.  L.  Anacker,  C.  L.  Larson,  and  K.  C.  Milner 

Cooperating  Units:       Ivan  Sorvall,  Inc.,  Norxjalk,  Connecticut; 

Parke,  Davis  and  Co.,  Inc.,  Detroit,  Michigan; 
Merck,  Sharp  and  Dohme,  West  Point,  Pennsylvania; 
University  of  Michigan  (Dr.  Philip  Gerhardt); 
University  of  VJest  Virginia  (Mrs.  Gwen  SteiJart) 

Man  Years  (calendar  year  196l): 

Total:        5.0  .    .'   ■ 

Professional:   1.0 

Other:         k.O  .     '  . 

Project  Description: 

Objectives: 

The  activities  of  this  section  include  collaborative  studies  with 
investigators  from  other  institutes  who  are  interested  in  applying  our 
biophysical  approaches  to  their  specific  problems  in  investigations  on  a 
variety  of  microorganisms.   This  year  the  v7ork  has  been  primarily  directed 
tov7ard  perfecting  a  practical  self-contained  refrigerated  cell  fraction- 
ator  suitable  for  commercial  distribution  and  specially  designed  to 
rupture  microorganisms  and  cells  of  mammalian  and  plant  tissues  without 
significantly  altering  their  components  (cell  walls  or  membranes  and 
cytoplasmic  components  including  microsomal  particles,  enzymes,  and 
nucleic  acids). 

Methods; 

Through  cooperation  with  designers  and  engineers  from  a  firm 
specializing  in  the  manufacture  of  laboratory  instruments,  components 
and  prototypes  of  the  cell  fractionator  were  developed  and  tested.   So 
far,  the  principle  found  to  be  most  effective  is  based  upon  the  release 
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of  pressurized  biological  material  at  a  refrigerated  orifice  of  a  needle 
valve.   For  example,  when  a  microbial  suspension  is  processed,  as  the 
cells  emerge  through  the  orifice  the  membranes  are  cracked  and  protoplasm 
is  released  in  a  dispersed  state.   The  two  main  morphological  elements 
may  then  bo  separated  by  centrifugation  procedures. 

Ejcperimeiits  \\icro   conducted  to  determine  the  eictent  to  which  this 
new  instrument  is  applicable  to  bio-medical  research.   All  fractionation 
procedures  xvore  checked  and  controlled  by  electron  microscopy. 

Major  findings: 

The  nev/  refrigerated  cell  fractionator  produced  for  commercial 
distribution  is  based  on  ejtperimental  models  developed  at  the  Rocky 
Mountain  Laboratory.   It  is  a  self-contained  milt  consisting  of  a 
refrigerated  high  pressure  cell  (cylinder  and  piston)  and  decompression 
valve,  a  fill  valve  vjhich  permits  filling  during  down-stroke  of  piston 
for  semi-continuous  operation,  motor  driven  hydraulic  system  capable  of 
maintaining  any  selected  pressure  up  to  60,000  pai  on  the  1.5"  diameter 
cell.   The  orifice  temperature  can  be  maintained  between  0°  and  10°C 
depending  on  the  flov/  rate  of  the  effluent.   This  prevents  denaturation 
of  the  products  and  preserves  the  activity  of  heat-labile  antigens, 
toxins,  enzymes,  etc. 

Limited  amounts  of  v/alls  and  protoplasm  from  a  number  of  microbial 
cells  have  been  prepared  x/ith  the  aid  of  shaking  and  grinding  devices  by 
other  investigators,  but  vjith  this  new  instrument  it  Is  nov/  possible  to 
produce  these  fractions  from  a  v/idc  variety  of  microorganisms  in  quanti- 
ties adequate  for  extensive  experimentation.   Pressures  can  be  selected 
and  regulated  according  to  the  rigidity  of  the  walla  of  the  microorganisms 
to  be  processed.   As  evidence  of  the  versatility  of  the  instrument,  the 
following  accomplishments  are  listed: 

1.  Purified  ccll-v7all  and  protoplasmic  fractions  have  been  pre- 
pared from  Histoplasma  capsulatum,  Blastomyces  dermatitidis,  Cryptococcus 
neoformans,  CandjLda  albicans,  Pcnicillium  chrysog^enum.  Streptococcus 
pyogenes.  Listeria  monocytogenes .  Scrratla  niarcescens^,  Escherichia  coli, 
Bordetella  pertussis,  and  several  species  of  Salmonella.  Brucella,  and 
Mycobacteria.   No  evidence  of  alteration  of  potency  of  immunologically 
active  substances  (antigens,  toxins,  allergens)  due  to  exposure  to  high 
pressures  V7as  observed. 

2.  Enzymes  have  been  released  fr'om  fungi  and  bacteria.   Nearly 
complete  breakup  v/as  achieved  at  a  concentration  of  2^0  mg  wet  v/t.  per  ml. 
Thus,  the  typical  decrease  in  enzyme  activity  due  to  high  dilution  can 

be  avoided.   E.  coli  disrupted  in  the  cell  fractionator  had  about  20^ 
increase  in  enzyme  activity  over  cells  broken  with  the  Raytheon  ultra- 
sonic oscillator.   Enzyme  activity  of  protoplasm  released  from 
Saccharomyces  ccrevisiae  was  comparable  to  that  given  by  protoplasm 
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released  by  disrupting  this  fungus  in  the  Halvorson  colloid  mill.   By 
cracking  the  rigid  exosporia  and  spore  coats,  a  cytoplasmic  extract  of 
botulinum  spores  v;as  prepared  under  sufficiently  anaerobic  conditions  to 
maintain  dehydrogenase  activity.   Thus,  for  the  first  time,  to  our 
knowledge,  it  was  possible  to  release  enzjTnes  from  bacterial  spores. 

3.   Tlie  fragile  membranes  of  erythrocytes  vjere  readily  isolated 
when  low  pressures  V7ere  used  to  rupture  the  cells.   Tissue  cultures  could 
be  processed  to  yield  completely  clear  solutions.   The  same  x/as  true  when 
kidney  and  liver  sections  were  processed  after  they  had  been  previously 
homogenized  in  a  Waring  blendor.   However,  attempts  to  solublize  connective 
tissue  have  been  unsuccessful. 

h.      In  collaboration  with  Mrs.  Gv/en  Stewart,  a  guest  worker  from 
the  University  of  Uest  Virginia,  Clostridium  botulinum  spores  were 
processed  in  the  cell  fractionator .   The  exosporia  were  ruptured  and 
could  be  separated  from  the  spore  proper  by  sedimentation  through  glycerol 
gradients.   The  spore  proper,  after  treatment  with  EDTA,  was  then  re- 
processed to  crack  the  coats.   The  cytoplasmic  constituents  v/ere  released 
in  a  dispersed  state  and  the  coats  were  collected  by  centrifugation. 
Thus,  the  separation  of  spores  into  their  main  morphological  elements  by 
this  scheme  of  fractionation  enables  the  study  of  biological  properties, 
chemical  composition,  and  structure  of  spores.   X-ray  diffraction  powder 
diagrams  revealed  the  presence  of  a  crystalline  lattice  in  both  exosporia 
and  spore  coats. 

Significance; 

The  perfected  refrigerated  cell  fractionator,  which  is  an  original 
design  developed  at  R.ML,  was  found  to  be  a  valuable  new  research  tool  in 
the  area  encompassing  structure  and  function  of  microorganisms.   It 
permits  the  preparation  of  purified  cell  walls  from  a  greater  variety  of 
microorganisms  than  v/as  possible  with  other  devices  and  also  meets  the 
demand  for  large  quantities  necessary  for  extensive  experimentation.   This 
is  particularly  true  for  studies  dealing  v/ith  isolation  and  characteri- 
zation of  protective  antigens  to  be  used  in  commercial  vaccines. 

The  isolation  of  subcellular  particles  is  becoming  of  increasing 
importance  in  biochemistry  and  biophysics,  and  efficient  methods  for 
controlled  disruption  of  the  living  cells  are  therefore  in  great  demand. 
Since  the  use  of  the  refrigerated  cell  fractionator  permits  the  microbial 
cytoplasm  to  be  released  in  a  dispersed,  unaltered  state,  this  instrument 
can  be  used  for  studies  on  enzymes,  microsomal  particles,  and  nucleic 
acids.  The  method  is  also  expected  to  be  applicable  to  basic  studies 
with  mammalian  and  plant  tissue  cells. 
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Proposed  course; 

Collaborative  studies  and  consultative  work  with  other  investigators 
who  desire  to  malce  use  of  our  methods  will  be  continued. 

Based  on  past  inquiries,  the  applicability  of  the  cell  fractionator 
for  isolation  of  membranes  and  internal  material  of  larger  viruses, 
mitochondria,  nuclei,  and  chloroplasts  V7ill  be  investigated. 

An  attempt  will  be  made  to  construct  a  micro  pressure  cell  to  be 
used  for  special  purposes  at  e::tremely  high  pressures.  With  such  an 
instrument  it  may  be  possible  to  remove  coats  from  the  cores  of  small 
viruses  and  to  dissociate  or  split  macrom.olecular  comple::es  such  as 
bacterial  endoto::ins  into  biologically  active  and  inactive  entities. 
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Part  B.   Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

In  press; 

Perrine,  T.  D.,  Ribi,  E.,  Maki,  W.,  Miller,  B. ,  and  Oertli,  E.:   A 
production-model  press  for  the  preparation  of  bacterial  cell  walls. 
J.  Appl.  Microbiol. 

Honors  and  Awards  relating  to  this  project; 

Dr.  E.  Ribi 

Asked  to  serve  as  a  member  on  a  "Ph.D."  committee  for  Tulane 
University  Medical  School. 

Invited  to  lecture  on  "Investigations  of  the  role  of  morphological 
elements  of  microorganisms  in  immunity  and  related  phenomena"  at 
the  Institute  of  Microbiology,  Rutgers  University,  Princeton,  N.  J. 
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Project  Title:  The  encephalitides 

Principal  Investigator:  C.  M.  Eklund 

Other  Investigators:     W.  Burgdorfer,  R,  C.  Kennedy,  D.  B.  Lackman, 

V.  F.  Newhouse,  VJ.  A.  Rush,  and  L.  A.  Thomas 

Cooperating  Units:       Arctic  Health  Research  Center 

Man  Years  (calendar  year  I96I): 
Total:        15.0 
Professional:   3*0 
Other:        12.0 

Project  Description: 

Objectives: 

Emphasis  is  placed  on  the  study  of  the  ecology  of  Western  equine 
(wee)  and  St.  Louis  (SLE)  encephalitis  viruses  since  they  are  the  only 
mosquito-transmitted  viruses  sho^jn  to  cause  human  disease  in  the  western 
United  States. 

A  member  of  the  California  group  of  viruses  from  Aedes  trivittatus. 
a  member  of  the  Buhyarawera  group  of  viruses  from  Culiseta  inornata,  the 
Turlock  virus,  and  Anopheles  A  virus  have  been  isolated.   Since  human 
disease  has  not  been  attributed  to  these  viruses  in  the  United  States, 
an  intensive  study  of  their  ecology  is  not  attempted,  although  incidental 
ecological  information  is  obtained  in  connection  with  the  study  of  the 
ecology  of  the  \TE,E   and  SLE  viruses. 

Powassan  virus  is  the  only  representative  of  the  RSSE  group  of 
viruses  found  in  the  western  hemisphere.   Nothing  is  kno\im  of  its  ecology 
and  little  about  its  importance  as  a  cause  of  human  infection.  This 
laboratory  is  attempting  to  determine  whether  the  Powassan  virus  is  of 
any  importance  as  a  cause  of  human  infection  in  the  United  States  and  to 
determine  its  ecology  in  this  general  area» 
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Methods; 

Mosquitoes,  ticks,  and  tissues  from  vertebrate  species  are 
collected  in  various  areas  of  the  western  United  States  for  examination 
by  customary  virological  techniques. 

A  preliminary  survey  for  antibodies  to  Powassan  virus  has  been 
conducted  V7ith  sera  obtained  from  the  serology  departments  of  the 
Minnesota,  North  Dalcota,  and  Wyoming  State  Health  Departments,  and  a 
survey  for  virus  has  been  made  of  ticks  collected  in  Nebraska,  Minnesota, 
North  Dakota,  and  South  Dakota. 

Major  findings; 

1.  VJestern  equine  encephalitis.   Although  WEE  virus  v;as  readily 
isolated  from  Culc::  tarsalis  collected  in  Vale,  Oregon,  in  the  midsummers 
of  i960  and  1961,  virus  could  not  be  isolated  from  C.  tarsalis  collected 
between  October  I96O  and  May  I96I.   Since  it  was  also  shown  that  during 
April  and  May  I96I  mosquitoes  readily  took  blood  from  chickens,  the 
possibility  of  a  bird-mosquito  cycle  during  this  period  did  exist.   It 

is  concluded  that  there  was  little  evidence  of  latent  infection  in  birds 
during  the  spring  months. 

2.  During  the  summer  of  I96O,  the  Arctic  Health  Research  Center 
sent  tissues  from  20U  birds  and  sera  from  63  birds.   No  virus  v;as  iso- 
lated from  tissues,  and  all  sera  were  free  of  WEE  antibodies.   Dr.  Salden 
sent  sera  from  31  birds  from  St.  Paul  Island,  but  these  were  free  of 
antibodies  against  WEE  virus.   Evidence  to  date  does  not  indicate  that 
WEE  virus  reaches  Alaska. 

3.  Since  the  last  report,  tests  have  been  completed  on  tissues 
obtained  from  285  birds  at  Vale,  Oregon,  during  October  I96O,  and  sera 
from  173  birds.   No  virus  was  isolated  from  any  bird  tissue,  and  only 
English  sparrov/s  and  blackbirds  had  sera  with  WEE  antibodies.   The 
results  of  er.amination  of  bird  tissue  during  I96I  were  similar  to  those 
obtained  in  previous  years  and  give  no  support  to  the  hypothesis  of 
latent  infection  in  birds. 

h.     During  the  past  2  summers,  there  has  been  little  evidence  of 
WEE  virus  activity  in  Bismarck,  North  Dalcota.   During  the  summer  of  I96O, 
5.37^  C.  tarsalis  v;ere  collected;  only  2  isolations  of  WEE  virus  were 
made,  and  none  of  2U  sentinel  chickens  developed  WEE  antibodies.   In 
Minnesota,  adjacent  to  North  Dakota,  only  5^  of  105  sentinel  pigeons 
developed  l-JEE  antibodies  during  a  summer's  exposure.   During  the  summer 
of  1961,  only  1  strain  of  WEE  virus  was  isolated  from  2,960  C.  tarsalis. 
and  only  1  of  12  sentinel  chickens  had  a  lov;  antibody  titer  against  WEE 
virus  at  the  end  of  the  summer.   The  low  incidence  of  virus  recovered 
from  C.  tarsalis  in  this  region  and  the  low  incidence  of  WEE  antibodies 
in  chickens  cast  doubt  on  the  presence  of  an  effective  bird-C.  tarsalis 
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cycle  during  the  past  2  summers.   There  do  not  appear  to  have  been  enough 
infected  C.  tarsalis  or  infected  birds  to  carry  virus  from  one  summer  to 
the  next,  and  some  other  mechanism  for  overwintering  must  be  postulated 
for  this  area. 

5.  Work  has  been  continued  on  the  possible  role  of  garter  snakes 
as  an  overwintering  mechanism.  Garter  snakes  exposed  to  the  bite  of 
infected  mosquitoes  during  September  and  October  I96O  had  virus  in  their 
blood  when  recovered  during  the  spring  and  early  summer  of  I96I.   Infected 
snakes,  however,  have  not  been  found  in  nature. 

6.  St.  Louis  encephalitis.   Only  one  isolation  of  SLE  virus  was 
made  during  I96I;  this  was  at  Council,  Idaho,  and,  during  I96O,  only  one 
isolation  was  made  at  Vale,  Oregon.   The  incidence  of  WEE  virus  was  high 
in  Oregon  and  Council,  Idaho,  the  past  2  summers,  while  SLE  virus  was 
practically  absent.   One  must  assume  that  there  is  a  marked  difference 
in  the  summer  maintenance  of  these  2  viruses,  the  nature  of  which  is 
presently  not  clear. 

7.  Eastern  equine  encephalitis  (EEE).   Although  recently  EEE 
virus  was  isolated  from  turkeys  in  Wisconsin,  and  antibodies  have  been 
found  in  birds  throughout  this  state,  we  were  unable  to  find  antibodies 
in  turkeys  in  North  Dakota  and  pigeons  in  Minnesota. 

8.  Other  mosquito-borne  viruses.   No  isolations  of  trivittatus 
and  inornata  viruses  were  made  during  the  summer  of  I96I.   Antibody 
surveys  conducted  on  sera  from  cattle,  hogs,  chickens,  and  turkeys 
showed  no  antibodies  against  either  virus.   To  date,  evidence  indicates 
that  inornata  virus  is  not  of  any  importance  in  causing  disease  in  either 
man  or  his  domestic  animals.  Previous  studies  have  shown  that  approxi- 
mately 5^  of  people  have  trivittatus  antibodies,, 

9.  California  virus.   During  Studies  in  the  Bitterroot  Valley 
the  past  season,  California  virus  has  been  isolated  from  Haemaphysalis 
leporis-palustris  ticks  collected  off  a  snowshoe  hare  and  from  D. 
andersoni  collected  off  a  golden-mantled  ground  squirrel  and  a  chipmunk. 
Antibodies  have  been  found  in  1  of  20  sera  from  the  golden-mantled 
ground  squirrel,  3  of  30  sera  from  the  Columbian  ground  squirrel,  and 

6  of  U9  from  snowshoe  hares. 

10.   Powassan  virus.   Of  1,058  human  sera  examined  for  antibodies 
to  this  virus,  2  sera  were  shown  to  have  neutralization  indices  of  1,000 
or  greater.   Three  sera  were  found  to  have  neutralization  indices  of  50 
to  100  and  one  serum  a  neutralization  index  of  30»   Of  those  with  an 
index  over  1,000,  1  serum  was  obtained  from  a  person  who  lived  in  western 
Minnesota,  the  other  from  a  person  living  in  central  North  Dakota.   Those 
having  sera  with  low  indices  were  Indians  who  lived  on  a  reservation  in 
Wyoming.   One  isolation  of  virus  was  obtained  from  322  D.  andersoni 
collected  in  the  Black  Hills  of  South  Dakota  during  May  I96I.   In  a 
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survey  in  the  same  area  later  in  August,  neutralizing  antibodies  were 
found  in  the  sera  of  h   chipmunks,  3  pools  of  serum  from  Microtus  and  3 
from  Peromyscus. 

11.   A  reference  collection  comprising  approximately  60  of  the 
more  commonly  found  arbor  viruses  has  been  established,  and  CF  antigens 
and  HI  antigens  have  been  prepared  as  well  as  mouse  immune  sera.   With 
these  reagents,  isolates  of  the  Powassan  virus,  Anopheles  A  virus,  and 
Turlock  virus  have  been  identified. 

Significance; 

In  contrast  to  knowledge  of  the  ecology  of  tick-transmitted 
viruses,  that  of  mosquito-transmitted  virus  has  not  been  elucidated 
completely.   With  respect  to  WEE  virus,  it  is  now  kno\vm  that  every  year 
virus  appears  in  northx^estern  United  States  sometime  in  June  or  early 
July,  and  it  is  very  questionable  that  either  hibernating  C.  tarsalis 
or  latent  infection  in  birds  can  account  for  the  appearance  each  summer. 
If  the  problem  of  overwintering  of  WEE  virus  can  be  solved,  it  may  lead 
to  an  understanding  of  the  ovenv/intering  of  many  other  mosquito-transmitted 
viruses  and  possibly  to  that  of  Phlebotomus-  and  Culico ides -transmit ted 
viruses. 

The  findings  regarding  California  virus  suggest  that  ticks  may 
play  some  role  in  maintenance. 

In  other  parts  of  the  world,  viruses  of  the  RSSE  group  have  been 
of  great  importance  in  causing  severe  human  disease.   The  discovery  of  a 
member  of  this  group  necessitates  thorough  study  to  obtain  knowledge  of 
its  importance  as  a  cause  of  human  disease  in  this  country  and  of  its 
ecology.   Data  obtained  so  far  indicate  that  human  infection  is  probably 
infrequent  and  that  small  mammals  are  important  in  its  maintenance. 

Proposed  course; 

With  regard  to  WEE  virus,  it  is  intended  to  concentrate  on  field 
work  during  June  and  early  July  when  virus  appears  and  to  examine  every 
possible  vertebrate  host  and  its  ectoparasites  in  an  attempt  to  determine 
where  the  virus  overwinters. 

With  regard  to  SLE  virus,  study  will  be  concentrated  during  the 
early  fall  months  in  years  when  there  is  an  appreciable  amount  of  virus 
in  C.  tarsalis  during  the  summer  months.   The  objective  will  be  to  deter- 
mine what  vertebrate  hosts  are  important  in  the  maintenance  of  the  virus 
during  the  summer  months. 

An  intensive  study  of  small  mammals  and  their  ectoparasites  in 
the  Black  Hills  of  South  Dakota  is  planned  to  explore  the  ecology  of 
Powassan  virus. 
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Future  work  will  explore  the  role  of  the  snowshoe  hare,  the 
cottontail  rabbit,  and  particularly  HLP  ticks  in  the  maintenance  of 
California  virus. 
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Olson,  T.  A,,  Kennedy,  R.  C,  Rueger,  M.  E. ,  Price,  R.  D.,  and 
Schlottman,  L.  L. :   Evaluation  of  activity  of  viral  encephalitides  in 
Minnesota  through  measurement  of  pigeon  antibody  response.   Am.  J.  Trop, 
Med.  and  Hyg.  10(2):  266-270.   March  I96I. 

Burgdorfer,  W.,  Newhouse,  V.  F.,  and  Thomas,  L.  A.:   Isolation  of 
California  encephalitis  virus  from  the  blood  of  a  snowshoe  hare  (Lepus 
americanus)  in  vjestern  Montana.   Am,  J.  Hyg.  H(3)-  3'+^-3^9-   May  I96I, 

Honors  and  Awards  relating  to  this  project: 

Dr.  C.  M.  Eklund 

Appointed  to  membership  in  the  American  Epidemiological  Society. 

Requested  to  take  part  in  CDC  sponsored  course  on  Principles  of 
Epidemiology  in  Helena  and  Billings,  Montana. 
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Part  A. 


Project  Title:   Colorado  tick  fever 

Principal  Investigator:   C.  M.  Eklund 

Other  Investigators:     W.  Burgdorfer,  R.  C.  Kennedy,  G.  M.  Kohls, 

D.  B.  Lackman,  and  L.  A.  Thomas 

Cooperating  Units:       None 

Man  Years  (calendar  year  I961): 
Total:         7.0 
Professional:   1.0 
Other:        6.0 

Project  Description: 

Objectives: 

Attempts  are  being  made  to  determine  the  incidence  of  central 
nervous  system  involvement  and  severe  hemorrhagic  syndromes  v/ith  infection 
with  the  virus  of  Colorado  tick  fever  (CTF)  and  also  to  get  some  insight 
into  the  pathogenesis  of  these  syndromes.   Attempts  are  being  made  to 
produce  an  effective  vaccine  with  suckling  mouse  brain  as  the  starting 
material. 

Methods: 

Any  blood  specimen  from  a  patient  with  a  history  of  exposure  to 
ticks  is  examined  for  the  presence  of  CTF  virus.   In  this  manner, 
information  is  obtained  regarding  clinical  syndromes,  the  annual  incidence, 
and  the  geographic  distribution  of  the  disease. 

The  pathogenesis  of  CTF  infections  is  studied  by  inoculating  mice 
of  different  ages  with  small  amounts  of  virus  and  determining  the  virus 
concentrations  in  various  tissues  at  periodic  intervals. 

For  the  preparation  of  vaccines,  suckling  mouse  brain  suspensions 
are  first  purified  to  some  extent  by  treatment  with  calcium  phosphate 
according  to  the  method  of  Gordon  Smith.   They  are  then  inactivated  with 
1:6000  formalin  at  U^C.   The  potency  of  the  vaccine  is  checked  by 
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inoculating  adult  mice  twice  with  0.5  nil  of  vaccine  at  a  1-week  interval. 
Two  weeks  after  the  second  inoculation,  mice  are  bled  to  obtain  serum  for 
the  detection  of  neutralizing  antibodies  and  then  challenged  intraccrebrally. 

Ecologic  studies  consist  of  attempts  to  isolate  virus  from  adult 
and  immature  ticks  and  from  their  animal  hosts. 

Major  findings; 

1.  During  the  past  year  the  incidence  of  CTF  was  relatively  low, 
and  diagnosis  was  established  by  virus  isolation  in  only  23  patients. 
All  had  the  usual  diphasic  clinical  course.   Data  were  obtained  on  2 
patients  who  had  thrombocytopenia.   This  is  of  great  interest  since 
previous  evidence  obtained  by  this  laboratory  indicates  that  the  hemor- 
rhagic syndromes  are  probably  due  to  thrombocytopenia. 

2.  Vaccine,  prepared  as  above,  has  been  tested  in  27  human 
volunteers  at  the  Montana  State  Prison  in  dosages  of  either  0.5  ml  or 
1.0  ml.   Two  injections  were  given  subcutaneously  at  a  1-month  interval. 
Twenty-five  of  the  volunteers,  one  month  after  the  last  injection,  had 
sera  which  neutralized  from  2-3  logs  of  CTF  virus  in  an  intracerebral 
neutralization  test  in  21-day-old  mice.   The  serum  of  one  volunteer 
neutralized  50  LD50  ^"^  the  serum  of  another  had  no  antibodies.   None  of 
the  volunteers  had  any  ill  effects  of  any  kind  following  the  use  of 
vaccine.   It  has  been  shown  that  this  vaccine  does  not  produce  allergic 
encephalomyelitis  in  guinea  pigs  although  brain  suspensions  from  adult 
mice  and  guinea  pigs  do.   A  vaccine  prepared  in  a  similar  manner  from 
TP-21,  the  Malayan  strain  of  RSSE  virus,  is  equally  potent  In  mice. 

3.  In  the  Black  Hills  of  South  Dakota,  chipmunks,  Peromyscus. 

and  red  squirrels  were  shown  to  be  of  importance  in  maintaining  CTF  virus. 
The  important  vector  there,  as  else;;here,  is  Dormacentor  andersoni. 
Dr.  Clifford  has  isolated  CTF  virus  from  Haemaphysalis  Icporis-palustrts 
ticks  collected  in  Wyoming  from  a  cottontail  rabbit.   This  tick  has  a 
wide  geographic  distribution  in  North  /jnerica,  and  further  investigations 
are  desirable  on  its  role  in  maintenance  and  transmission  of  the  virus, 
especially  in  areas  where  D.  andersoni  does  not  occur. 

Significance: 

Up  to  the  present  time,  the  only  opportunity  for  American  v/orkers 
to  study  the  clinical  picture  and  ecology  of  a  tick-transmitted  virus 
disease  is  that  created  by  CTF.  Tlie  virus  has  been  shown  to  be  main- 
tained by  larval  and  nymphal  ticks  and  their  small  mammalian  hosts.   The 
effect  of  the  virus  grov;th  on  white  blood  cells  and  on  the  platelets  and 
at  times  on  the  red  blood  cells  of  human  beings  is  of  great  interest,  as 
is  also  the  late  appearance  of  antibodies.   A  marked  depressing  effect  on 
the  bone  marrow  and  on  the  antibody -forming  apparatus  is  suggested.   Such 
findings  might  have  medical  significance  in  the  treatment  of  Hodgkin's 
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disease,  leukemia,  and  multiple  myeloma. 

Proposed  course; 

The  main  objectives  of  the  study  of  CTF  have  been  accomplished, 
and  future  work  will "consist  mainly  of  an  attempt  to  determine  the 
incidence  of  unusual  clinical  syndromes.   On  the  basis  of  work  on  the 
course  of  infection  in  mice  and  hamsters  of  various  ages,  an  attempt  will 
be  made  to  explain  the  pathogenesis  of  the  disease  in  experimental 
animals  and  man. 
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Lisbon,  Sept.  I958. 

Eklund,  C,  M.  and  Kennedy,  R.  C:   Preliminary  studies  of  pathogenesis  of 
Colorado  tick  fever  virus  infection  of  mice.   Symposium  on  the  Biology  of 
Viruses  of  the  Tick-borne  Encephalitis  Complex,  Smolenice,  Czechoslovakia, 
Oct.  11-lU,  i960. 
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Encephalitis  Complc::,  Smolenice,  Czechoslovakia,  Oct.  11-lU,  I96O. 
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Project  Title:   The  epidemiology  of  human  infections  of  special  interest  ■ 

Principal  Investigator:   R.  N.  Philip 

Other  Investigators:     C.  M.  Eklund  and  D.  B.  Lackman 

Cooperating  Units:       Arctic  Health  Research  Center,  Anchorage,  Alaska; 

Tuberculosis  Program,  USPHS  (Dr.  Geo.  W.  Comstodc); 
Montana  State  University  (Dr.  Pat  McCarthy) 

Man  Years  (calendar  year  I961): 
Total:         3.0 
Professional:   1.0 
Other:         2.0       .  ' 

Project  Description: 

Objectives! 

Studies  in  this  project  are  directed  tovjard  acquiring  basic 
information  about  the  epidemiology  and  prophylaxis  of  certain  diseases 
of  special  interest  in  which  the  human  being  is  an  important  link  in  the 
chain  of  infection. 

Methods: 

Field  investigations  coordinated  with  diagnostic  services  by  the 
serologic  unit  are  emphasized.   The  methods  used  are  standard  epidemio- 
logic procedures  supported  by  serologic  techniques  which  in  I96I  included 
complement -fixation  (CF),  hemagglutination,  hemagglutination-inhibition 
(hi),  heterophile  agglutination,  bacterial  agglutination,  and  anti- 
streptolysin "0"  determinations. 

Major  findings; 

1.   Historical  information  was  assembled  on  the  occurrence  of 
influenza  in  Alaska  in  I918-I9.   HI  tests  on  serums  obtained  from 
residents  of  all  ages  in  a  number  of  native  villages  showed  that  the 
prevalence  and  levels  of  influenza  A/swine  antibodies  correlated  with 
outbreaks  in  I9I8-I9  not  only  as  to  their  origin  in  time  but  also  as  to 
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village  of  occurrence.   These  findings  are  additional  evidence  that  the 
1918-19  influenza  virus  was  antigenically  related  to  type  A/swine  virus. 

2.  During  a  study  of  the  etiology  of  corneal  scars  present  among 
40  percent  of  Eskimo  children  in  southv;estern  Alaska,  serums  v/ere  tested 
for  adenovirus,  herpes  simplex  and  psittacosis  CF  antibodies.   The  preva- 
lence or  levels  of  antibodies  to  these  agents  among  the  group  of  children 
with  scars  did  not  differ  from  that  of  a  matched  control  group  without 
scars.   Gross  and  biomicroscopic  examination  by  an  ophthalmologist  of  a 
selected  group  of  these  children  suggested  the  likelihood  that  most  scars 
originated  from  phlyctenular  kerato  conjunctivitis.   A  close  association 
of  corneal  scarring  with  tuberculin  skin  sensitivity  was  found  which 
suggests  that  most  cases  of  this  disease  are  related  in  some  manner  to 
tuberculosis  infection. 

3.  In  1961,  specimens  from  various  sources  referred  for  serologic 
study  included  9  cases  of  Rocky  Mountain  spotted  fever,  10  Q  fever,  5 
tularemia,  15  Colorado  tick  fever,  one  primary  atypical  pneumonia,  and 
one  case  of  psittacosis. 

h.      Antistreptolysin  "0"  titrations  of  serums  from  rural  residents 
of  the  Bitterroot  Valley  showed  levels  V7hich  were  comparable  to  the  high 
titers  found  in  serums  obtained  from  remote  Alaskan  native  communities. 

5.   Arrangements  vjere  made  to  obtain  serums  from  a  cross -section 
of  the  freshman  class  at  Montana  State  University.   These  V7ill  be  held 
for  reference  purposes  until  such  time  as  respiratory  or  other  outbreaks 
of  unusual  interest  ( e .  p, .  influenza)  occur.   Clinical  surveillance  of 
these  students  will  be  maintained  by  the  student  medical  service,  and 
epidemiologic  study  of  outbreaks  will  be  carried  out  by  RML  personnel. 

Significance; 

Although  diseases  in  nature  are  of  primary  interest  to  RML, 
opportunities  occasionally  arise  for  acquiring  new  information  on  diseases 
transmitted  from  person  to  person.   The  rural  living  and  relative  isola- 
tion of  some  population  groups  in  the  Northv^est  may  affect  certain  aspects 
of  the  epidemiology  of  some  of  these  diseases.   Although  this  project  is 
somewhat  opportunistic  in  nature  and  dependent  in  large  measure  on 
existing  health  agencies  in  this  region  for  information  on  occurrence  of 
diseases,  the  basic  research  aspects  of  investigation,  rather  than  sur- 
veillance and  applied  epidemiology,  are  stressed.   The  identification  of 
infectious  diseases  of  interest  to  the  field  investigation  program  of 
the  Rocky  liountain  Laboratory  is  the  primary  reason  for  maintaining  a 
reference  diagnostic  laboratory  service.   However,  the  service  also 
provides  a  means  for  maintaining  contact  with  physicians  and  public 
health  laboratories  in  the  region. 

The  finding  that  in  Alaska  antibodies  to  influenza  A/swine  vjere 
limited  to  persons  living  at  the  time  of  the  I9I8-I9  influenza  epidemic 
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and  residing  in  villages  where  outbreaks  occurred  supports  the  contention 
that  the  A/swine  strain  should  be  maintained  in  vaccines  in  the  eventu- 
ality that  type  A  virus  may  antigenically  revert  to  strains  resembling 
the  1918-19  prototype. 

Proposed  course; 

The  study  of  scarring  anong  Alaskan  Eskimo  children  will  be 
completed  during  the  coming  year.   On  assumption  that  phlyctenular  kerato 
conjunctivitis  is  etiolologically  related  to  tuberculosis  infection,  a 
controlled  study  of  isoniazid  prophylaxis  against  scarring  was  initiated. 
Field  activities  have  been  completed  but  the  data  have  yet  to  be  analyzed. 

Additional  techniques  \jill   be  utilized  in  studying  the  antigens 
and  antibodies  of  concern  to  persons  responsible  for  making  laboratory 
diagnoses  of  infectious  diseases.   In  the  immediate  future  more  use  v/ill 
be  made  of  the  fluorescent  antibodj'  technique  and  immuno electrophoresis. 

The  incidence  of  "collogen  diseases"  in  the  northern  Rocky  Mountain 
region  has  always  been  a  matter  of  speculation.   Although  the  work  here 
has  been  confined  to  antistreptolysin  "0"  determinations,  it  is  intended 
that  it  be  extended  into  the  field  of  nucleic  acid  serology.   This  will 
provide  laboratory  support  for  any  epidemiological  investigations  which 
may  be  undertaken  in  the  future. 
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Part  A. 


Project  Title:   Conparative  P.ithology 

Principal  Investigator:   'J.  J.  Hadlow 

Other  Investigators:     None 

Cooperating  Units:       Agricultural  Research  Council  Field  Station, 

Corapton,  Berkshire,  England  (Dr.  R.  L.  Chandler) 
and  Epidemiology  Branch,  NI1\DB,  NIH 
(Dr.  L.  T.  Kurland) 

Man  Years  (calendar  year  I96I): 
Total:         (New  project) 
Professional:  •,  •  : 

Other: 

Project  Description: 

Objectives: 

To  allovj  for  flexibility  in  its  development,  this  project  has  the 
following  broad  objectives: 

(1)  To  study  systematicslly,  x;ith  emphasis  on  the  nature  of  the 
host  response  and  on  pathogenesis,  those  poorly-understood  spontaneous 
diseases  of  aninals  (domestic,  laboratory,  and  v;ild)  that  seem  analogous 
to  important  human  diseases. 

(2)  To  investigate  eicperimentally  the  relation  of  long-latency 
viruses  to  the  evolution  of  protracted  degenerative  diseases  and  malignant 
neoplasms  of  animals  that  may  have  important  counterparts  in  man. 

Methods; 

Initially,  the  methods  used  V7ill  be  the  various  techniques  usually 
available  in  a  laboratory  of  pathology.   Certain  aspects  of  the  study 
will  require  special  biochcm.ical  and  microbiological  techniques.   Depending 
on  the  course  of  the  project,  techniques  of  the  biophysicist  and  the 
epidemiologist  may  be  found  essential. 

Part  B  included:   Yes 


Serial  No.  NL\ID-l8.^ 

Major  findin.'^s; 

Hone.   Nc\7  project. 

Significance; 

The  so-called  chronic  closencrative  disorders,  con;ienital  defects, 
and  cancer,  not  acute  infectious  diseases,  are  the  main  human  health 
problems  in  the  United  States  today.   These  broad  groups  include  many 
specific  patholo3ic  entities  thrt  are  not  separable  from  biological 
phenomena  customarily  dealt  with  in  the  research  activities  of  the 
Institute;  thej'  merit  more  attention  by  persons  T7orking  in  the  fields  of 
microbiology  and  allergy.   Indeed,  investigation  of  these  killing  and 
crippling  diseases  might  v;ell  form  a  sustaining  part  of  any  long-range 
research  program  at  the  ?>.ocky  Mountain  Laboratory. 

One  eminently  worthwhile,  e.nd   hitherto  largely  neglected,  approach 
to  these  problems  is  the  study  of  broadly  comparable  diseases  occurring 
spontaneously  in  animals.   Some  closely  sim.ulate  human  conditions  not 
readily  duplicated  e::perimentally,  v.'hcreas  others  associated  with  trans- 
missible agents  serve  as  useful  laboratory  models  or  prototypes  of  human 
diseases.   Concern  for  these  naturally-occurring  disorders  of  animals 
would  seem  to  be  a  logical,  and  refreshing,  e::tension  of  the  abiding 
interest  at  PJU^  in  the  interrelation  of  hum.an  and  animal  diseases. 
Ostensibly,  the  broadened  concept  of  disease  embraced  by  comparative 
pathology  has  the  virtue  of  being  potentially  more  fruitful  in  the  total 
effort  to  elucidate  current  bio-medical  problems  than  the  traditional, 
and  much  over-i;.'orked,  concept  of  the  zoonoses. 

Proposed  course; 

At  this  time,  the  e::act  course  of  the  project  is  not  easilj' 
defined;  it  will  depend  largely  on  the  availability  of  adequate  facilities 
for  housing  large  animals  (sheep,  goats,  pigs,  and  calves)  and  on  the 
number  of  investigators  in  other  disciplines  who  can  be  interested  in 
contributing  to  specific  phases  of  the  project.   Liaison  with  neighboring 
veterinary  institutions  also  './ill  strengthen  tlie  project. 

1.   Scrapie,  a  subacute  progressive  degenerative  disease  of  the 
central  nervous  system,  of  sheep  and  goats,  will  be  studied  first.   Caused 
by  an  unusual  virus  having  a  long  period  of  latency,  this  disease  can  be 
readily  induced  c::pcrimentally,  particularly  in  goats.   The  natural  his- 
tory and  pathologic  changes  of  scrapie  bear  a  striking  resemblance  to 
features  of  several  otio logically-obscure  neurologic  disorders  of  man. 
Accordingly,  e::perlmentally- induced  scrapie  will  be  used  as  a  prototype 
of  these  broadly  comparable  human  conditions  that  may  involve  similar 
pathogenetic  mechanisms.   Conducted  in  cooperation  with  Dr.  C.  H.  Hklund, 
the  study  will  be  directed  largely  toward  understanding  the  pathogenesis 
of  the  disease  chiefly  by  the  use  of  accepted  techniques  of  virology. 


76 


Serial  IIo.  NLMD-I83 

Much  of  the  work  v.'ill  be  done  with  a  nouse-adapted  "isolate"  of  the  goat- 
passage  agent.   In  addition,  the  pathology  of  the  encephalopathy  occurring 
in  mice  inoculated  with  the  agent  '.7ill  be  studied  in  cooperation  with 
Dr.  R.  L.  Chandler,  /igricultural  Research  Council  Field  Station,  Compton, 
Berkshire,  England. 

2.  Other  spontaneous  diseases  of  aninals  that  merit  consideration 
in  the  cor.te::t  of  this  project  include  the  following; 

(a)  L^Tnphosarcoina  of  cattle.   Present  evidence  strongly  suggests 
that  this  bovine  disease  is  caused  by  a  virus  having  a  long  period  of 
latency. 

(b)  Aleutian  disease  of  luini;,  a  condition  bearing  sone  resen- 
blancc  to  the  so-called  collagen  diseases  of  man. 

(c)  Visna  of  sheep,  a  virus-induced  chi'Dnic  neurologic  disease 
that  pathologically  resembles  disseninated  encephalitis  of  man. 

(d)  Arteritis  in  several  species.   (A  viral  arteritis  has  been 
observed  in  the  horse.) 

(e)  rul:ionary  adenomatosis  of  sheep,  a  chronic  progress?lve 
disease  r.ost  likely  caused  by  a  virus. 

(f)  So-called  rheumatoid  arthritis  of  swine  that  may  be 
accompanied  by  cardiac  lesions  a. id  vascular  changes  resembling  polyarter- 
itis nodosa. 

3.  ITeuropathologic  studies  on  various  animals  will  be  conducted 
as  part  of  a  cooperative  venture  \;ith  Dr.  L.  T.  Kurland,  jlpidemiology 
Branch,  KIIIDB,  on  the  possible  relation  of  cycad  nut  into::ication  to 
serious  r.euro logic  diseases  (especially  Parkinsonism)  and  associated 
abnormalities  affecting  the  Charaori"o  oeople  on  Guam. 
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Part   B.      Honors,    AwardG,    and  Publications 

Publicati.ons   other   than  abstracts    Zrorn  this   project: 

In  press: 

Hadlow,    ./.   J.:      Hereditary  diseaaes   of  r.rascle  of   animals.      3\Triposium  on 
Genetic  Neurology   (ifyopathies) . 

Honors   and_A';ards   relating   to   this  Jiroj_ec_t : 

Dr.  ':!.   J.   Hadlov; 

Invited  to  participate  in  Symposiun  on  Comparative  Neuropathology 
at  VII  International  Congress  on  Neurology,  Rome,  and  a  S^Taposium 
on  Genetic  Neurology  at  the  IV   International  Congress  of  Neuro- 
pathology, Munich. 

Invited  to  present  3  o"  ^  senir.ars  to  graduate  students  and  staff  of 
the  Dept.  of  Veterinary  "Pathology,  .,'ashington  State  University, 
Pullman,  sonctine.  in  January  19o2.   Tentative  topics:   Pathology  of 
Scrapie;  Pathology  of  oalraon  Poisor.ing;  3urvsy  of  Diseases  of  Huscle 


LABORATORY  OF  BACTERIAL  DISEASES 


Summary  ,..,.,.......,..,..,....,.,.,..,..........  1 

200  -  Brucellosis  ,...,.,..,,...,. .  3 

201  -  Basic  Studies  on  Staphylococcus  ,o.,,.i»  7 

202  -  Identification  of  Pseudomonas  ,.,,.,...,  9 

204  -  Intracellular  Parasitism  ,.,,,..,..,..,,  12 

205  -  The  Role  of  Infection  in  the  Delayed 

Deaths  of  Mice  Following  Extensive 

Burn  Injury  .  ...,.,,.......«...,,., o,,. .  14 

206  -  Bacterial  Food  Poisoning  ,.,,,.,.,.  o  ,,,  ,  17 


SUMMARY  OF  ACTIVITIES 

Laboratory  of  Bacterial  Diseases 

December  1961 


The  research  program  in  the  Laboratory  of  Bacterial  Diseases  has 
continued  to  develop  in  the  same  general  areas  noted  in  last  year's  report. 
The  major  emphasis  has  been  on  the  projects  on  Intracellular  Parasitism  and 
Staphylococcus . 

In  the  course  of  the  project  on  Intracellular  Parasitism  a  study  was 
undertaken  of  the  production  of  specific  antibody  by  mammalian  cells  in 
vitro.   This  study  has  been  reasonably  rewarding  and  offers  considerable 
promise.  Accordingly,  at  present,  the  major  effort  on  this  project  is  devoted 
to  this  line  of  investigation. 

Specifically,  cells  are  obtained  from  the  peritoneal  cavity  of 
laboratory  animals,  usually  the  guinea  pig.  A  method  has  been  developed 
which  yields  a  high  proportion  of  mononuclear  cells  or  macrophages.   Further 
separation  of  the  cell  types  results  in  explants  which  are  composed  almost 
entirely  of  this  type  of  cell.   Cells  removed  from  immune  animals  and 
properly  handled  and  cultured  elaborate  specific  antibody  in  vitro  for  days 
or  even  several  weeks.   The  explants  result  in  growth  of  sheets  of  cells 
which  are  derived  from  the  mononuclear  cells  or  macrophages.   On  glass  they 
become  stellate  cells  but  retain  some  of  the  characteristics  of  macrophages. 
Suich  tissue  cultures  can  be  maintained  for  long  periods  and  be  carried 
through  at  least  a  number  of  subcultures.   The  antigen  usually  has  been  egg 
albumen;  the  test  procedure  hemagglutination  of  specifically  sensitized  red 
blood  cells.   While  production  of  antibody  in  vitro  has  been  sporadic, 
significant  titers  have  been  obtained,  and  in  a  number  of  experiments  anti- 
body has  been  detected  for  periods  of  several  weeks.   In  comparison  with 
initial  cell  homogenates  and  with  supernates  from  cells  maintained  under 
non-optimum  conditions,  the  amount  of  antibody  produced  exceeds  that  which 
can  be  accounted  for  by  release  of  preformed  antibody  and  certainly  repre- 
sents new  protein  synthesis  after  removal  of  the  cells  from  the  animal. 
There  is  still  a  question  as  to  the  type  of  cell  which  is  producing  antibody 
and  also  whether  these  particular  cells  have  undergone  multiplication  even 
though  general  growth  of  the  tissue  culture  has  occurred.   This  system  allows 
of  further  study  of  the  factors  involved  in  continued  antibody  production. 

In  the  project  on  Staphylococcus  there  is  continued  emphasis  on  the 
factors  responsible  for  virulence  of  the  organism  and  on  basic  studies  of 
methods  of  identification  of  pathogenic  strains  of  the  organism.   Gel-     ,  ■ 
diffusion  immune  precipitation  techniques  have  been  applied  to  standard 
reference  strains  of  Staphylococcus.   Employing  methods  which  tend  to 
eliminate  minor  and  non-specific  cross  reactions  the  antigenic  mosaic  of 
such  strains  has  been  characterized.   This  technique  seems  promising  for  the 
development  of  a  system  of  identification.   If  reference  spectra  consisting 
of  precipitation  patterns  formed  with  specific  reference  antigens  and  anti- 
sera  can  be  established  for  staphylococci,  this  would  form  a  solid  basis  for 
the  identification  of  strains. 


We  continue  to  collaborate  with  other  Brucella  research  centers 
throughout  the  world  in  the  development  and  standardization  of  laboratory 
tests  for  species  identification,  and  for  diagnosis  of  Brucella  infection. 
Brucellosis  is  still  a  disease  of  world  wide  importance  in  relation  to  the 
welfare  of  mankind.   Control  of  the  disease  in  domestic  animals  rests  in 
part  upon  regional  epidemiological  studies  which  require  precise  identifi- 
cation and  classification  of  strains.   A  unified  effort  is  currently  under 
way  in  an  attempt  to  clarify  Brucella  taxonomy.   This  undertaking  is  under 
the  aegis  of  the  Subcommittee  on  Taxonomy  of  the  Genus  Brucella  of  the 
International  Committee  on  Bacteriological  Nomenclature^  of  which  the  Chief, 
Laboratory  of  Bacterial  Diseases  is  a  member. 

A  paper  on  the  antigenic  structure  and  typing  of  Pseudomonas  has 
been  published  during  the  year.   This  paper  presents  an  antigenic  schema 
for  the  serological  identification  of  Pseudomonas  strains  more  commonly 
found  in  human  infection.   Its  appearance  has  generated  considerable 
enthusiasm  and  numerous  requests  for  reprints.   Two  further  detailed  papers 
in  this  area  are  in  preparation. 

There  remains  a  continuing  need  for  further  monetary  support,  space, 
and  personnel  to  pursue  the  basic  studies  mentioned.   Further,  there  are 
other  areas  within  the  province  of  this  laboratory  which  should  be  developed 
were  space,  personnel,  and  monetary  support  available.   Among  these  are  the 
diarrheal  diseases,  bacterial  genetics,  germ-free  research,  and  the  whole 
field  of  the  PPLO  and  the  L  forms  of  bacteria. 
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Part  A. 


Project  Title:   Brucellosis 

Principal  Investigator:   Norman  B.  McCul lough,  M.  D. 

Other  Investigator:   None 

Cooperating  Units:   None 


Man  Years  (calendar  year  1951) 
Total:   1-1/2 
Professional:   1/2 
Other:   1 


Project  Description.: 

Objectives : 

The  objectives  of  this  project  are  broad  and  studies  are 
conducted  on  all  aspects  of  brucellosis,  including  the  nutrition,  metabolism, 
and  enzymatic  make-up  of  the  organism,  mechanism  of  action  of  antibiotics  on 
the  organism,  factors  determining  virulence  of  the  organism,  the  development 
and  efficacy  of  prophylactic  immunizing  agents,  field  studies  to  determine 
the  occupational  hazard  of  the  disease,  epidemiology,  diagnosis  and  therapy 
of  the  disease  in  man. 

Clinical  studies  concern  diagnostic  criteria  for  the  disease  in 
man,  especially  in  borderline  cases  of  chronic  illness  in  which  present 
cultural  and  serological  techniques  fail  to  provide  reliable  evidence  of 
infection;  studies  of  the  pathogenesis  of  the  disease;  and  the  evaluation  of 
current  therapeutic  regimens. 


Part  B  included. 
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Methods  Employed: 

The  Warburg  technique  is  employed  in  enzymatic  and  metabolic 
studies;  growth  in  a  synthetic  medium  is  used  for  nutrition  experiments; 
guinea  pig  inoculation  for  virulence  and  vaccine  studies;  occupationally 
exposed  groups  for  epidemiological  studies;  human  patients  for  studies  on 
diagnosis  and  therapy. 

Major  Findings: 

Due  to  the  press  of  other  studies,  and  limitation  of  personnel, 
the  effort  expended  on  this  project  has  been  markedly  reduced.   Work  on  the 
taxonoraic  problems  presented  by  Brucella  has  continued.   These  results  will 
contribute  to  the  considerations  of  the  Subcommittee  on  Taxonomy  of  Brucella 
of  the  International  Committee  on  Bacterial  Nomenclature  which  meets  next 
summer  and  of  which  the  senior  investigator  is  a  member. 

Some  studies  have  been  done  on  the  viability  and  antigenicity 
of  Russian  Brucella  Vaccine  for  human  use.   These  results  will  be  reported 
to  and  presumably  will  be  considered  by  the  World  Health  Organization  in 
determining  the  utility  of  this  vaccine. 

Significance  to  the  Program  of  the  Institute: 

In  terms  of  world-wide  sigaif icance,  brucellosis  ranks  in 
incidence  and  importance  with  malaria,  tuberculosis,  and  parasitic  diseases, 
in  relation  to  the  welfare  of  mankind.   Even  in  the  United  States,  by  reported 
incidence,  it  is  the  most  important  disease  of  animals  transmissible  to  man, 
is  the  cause  of  serious  economic  loss  to  the  livestock  industry,  is  an 
occupational  disease,  and  one  which  presents  many  problems  in  the  diagnosis 
and  therapy  of  the  infection  in  man.   The  organism  readily  lends  itself  to 
basic  studies  outlined  elsewhere  in  this  report. 

Proposed  Course  of  Project: 

Continue  studies  under  way. 

Continue  to  collaborate  with  other  Brucella  research  centers 
throughout  the  world  in  the  development  and  standardization  of  laboratory 
tests  for  species  identification,  and  for  diagnosis  of  Brucella  infection. 

Study  of  Brucella  bacteriophage  as  regards  basic  phenomena  of 
bacteriophagy  and  potential  use  of  phage  for  preparation  of  enzymatic  and 
subcellular  fractions  of  Brucella  for  biochemical  studies^  and  as  possible 
immunizing  agents.   Investigate  the  utility  of  specific  phages  as  an  aid  in 
identification  of  Brucella  species  and  strains. 


Serial  No.   NIAID-200 


Continue  to  use  Brucella  as  a  basic  tool  in  the  study  of 
mechanism  of  development  of  acquired  resistance  to  antibiotics  and  in 
studies  of  intracellular  parasitism. 
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Part  B.     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 


1.   Tobie,  J.  E. ;  and  McCullough,  N.  B.:   Serologic  Evidence  of 

Leptospira  pomona  Infections  in  Meat  Inspectors.   Jour.  Am. 
Vet.  Med.  Assn.  j_38:  434-436,  1961. 
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Project  Title:   Basic  Studies  on  Staphylococcus 
Principal  Investigator:   Elizabeth  Verder,  Ph.D. 
Other  Investigator:   None 
Cooperating  Units:   None 


Man  Years  (calendar  year  1961) 
Total:   9/12 
Professional:   3/12 
Other:   6/12 


Project  Description: 
Objectives : 

1.  To  develop  an  objective  means  of  measuring  virulence  of 
Staphylococci. 

2.  To  determine  the  factors  responsible  for  virulence. 

3.  To  develop  more  satisfactory  methods  for  the  identification 
of  individual  strains  used  in  measuring  virulence. 

Methods  Employed: 

Use  of  various  physical  and  chemical  methods  in  separation  of 
antigenic  components  of  cells  or  their  products  to  permit  assessment  as 
factors  in  pathogenicity  or  toxicity. 


Part  B  not  included. 
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Application  of  various  serological  methods,  previously  described 
by  investigators  including  gel  diffusion  techniques  as  well  as  agglutination, 
hemagglutination  and  precipitin  tests,  to  the  study  of  these  fractions  with 
the  hope  of  detecting  antigenic  components  for  use  in  the  identification  of 
specific  strains. 

Major  Findings: 

The  preliminary  work  on  the  precipitinogenic  relationships 
between  various  strains  of  staphylococci  appears  to  offer  promise  as  one 
means  of  differentiation  among  strains. 

Significance  to  the  Program  of  the  Institute: 

The  characterization  of  virulent  strains  of  staphylococci  and 
the  identification  of  individual  strains  continue  to  be  important  problems. 
A  factor  of  prime  importance  to  the  invasive  capacity  of  a  strain  in 
necrotic  tissue  may  be  an  unimportant  characteristic  of  a  virulent  strain 
in  another  infectious  process. 

Proposed  Course  of  Project: 

As  described  above. 
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1.  Bacterial  Diseases 

2 .  None 

3.  Bethesda,    Maryland 


PHS-NIH 
Individual    Project   Report 
Calendar  Year   1961 


Part  A. 


Project  Title:   Identification  of  Pseudomonas 
Principal  Investigator:   Elizabeth  Verder,  Ph.D. 
Other  Investigator:   None 
Cooperating  Units:   None 


Man  Years  (calendar  year  1961) 
Total:   7/12 
Professional:   3/12 
Other:   4/12 


Project  Description: 
,  "'      Objectives :  ,   • 

a)  Identification  of  strains  for  other  scientists. 

b)  Orientation  of  scientists  in  methods  used  for  study  of 
biochemical  characteristics  of  various  species  and  for  serological  typing, 

c)  Distribution  of  cultures  of  strains  of  various  species  and  of 
representative  serological  types  of  _Ps,  aeruginosa  on  request  to  research 
scientists. 


Part  B  included, 
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Methods  Employed: 

The  methods  which  we  have  employed  are  ones  developed  or 
modified  in  the  course  of  our  studies  on  the  classification  of  Pseudomonas ; 
the  studies  were  initiated  during  work  on  our  project  on  diarrheal  disease 
of  the  new  born  and  have  been  carried  on  for  eight  years,   A  proposed  scheme 
for  the  antigenic  analysis  of  strains  of  _Ps.  aeruginosa  was  worked  out  and 
has  been  employed  successfully  in  identifying  strains  by  serological  typing. 

Major  Findings: 

Methods  have  been  established  for  use  in  the  identification  of 
individual  strains  of  Pseudomonas  so  that  epidemiological  surveys  in 
relation  to  the  spread  of  resistant  strains  may  be  carried  out  successfully. 

Significance  to  the  Program  of  the  Institute: 

Methods  have  been  developed  for  studies  on  the  spread  of  this 
group  of  antibiotic  resistant  organisms.   These  bacteria  are  of  considerable 
medical  importance,  particularly  in  infections  in  individuals  with  minimal 
resistance  such  as  newborns,  the  aged,  children  with  leukemia,  individuals 
with  extensive  or  deep  burns,  etc.   With  the  increasing  importance  of 
Pseudomonas  infections  the  findings  in  these  studies  are  receiving  recogni- 
tion in  clinical  applications. 

These  studies  are  of  importance  in  connection  with  the 
establishment  of  colonies  of  animals  free  of  organisms  of  this  genus. 
Animals  carrying  some  strains  cannot  be  used  for  irradiation  studies 
because  of  high  mortality  from  induced  septicemias. 

Requests  for  additional  information  regarding  our  studies  have 
increased  since  the  publication  of  our  paper  on  the  proposed  serologic 
schema  for  _Ps.  aeruginosa .   Requests  for  cultures  have  also  increased. 

Proposed  Course  of  Project: 

Two  additional  papers  are  being  prepared  for  publication. 
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PHS-NIH 

Individual    Project   Report 

Calendar  Year  1961 


Part  B.     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Verder,  A.  E. ;  and  Evans,  J.  E. :  A  Proposed  Antigenic  Schema 
for  the  Identification  of  Strains  of  Pseudomonas  aeruginosa. 
Jour.  Inf.  Dis.  j^:  183-193,  1961. 
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1.  Bacterial  Diseases 

2 .  None 

3.  Bethesda,   Maryland 


PHS-NIH 
Individual   Project  Report 
Calendar  Year    1961 


Part  A. 


Project  Title:   Intracellular  Parasitism 
Principal  Investigator:   Norman  B.  McCullough,  M.  D. 
Other  Investigator:   None 
Cooperating  Units:   None 


Man  Years  (calendar  year  1961) 
Total:   2-1/2 
Professional:   1/2 
Other:   2 


Project  Description: 

Objectives : 

To  study  host-parasite  relationships  in  intracellular  metabolism 
for  the  purpose  of  increasing  our  understanding  of  disease  and  immunity. 

1.  To  determine  the  effect  of  infecting  organisms  on  the 
metabolism  of  the  infected  cell. 

2.  To  determine  the  effect  of  certain  bacterial  products,  such 
as  Staphylococcus  toxin  and  bacterial  fractions,  on  cells  maintained  as 
explants  and  in  tissue  culture,  and  upon  certain  subcellular  particles. 

3.  To  determine  the  contribution  of  cells,  and  of  subcellular 
particles,  extracts,  and  enzyme  systems  to  the  nutrition  of  and  their 
effects  on  the  characteristics  of  intracellular  bacteria. 


Part  B  not  included. 
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4.   To  study  protein  synthesis  (such  as  antibody  production) 
by  cells  from  normal  and  immunized  animals. 

Methods  Employed: 

The  study  employes  various  pathogenic  agents  such  as  Brucella, 
Staphylococcus,  Pasteurella  tularensis,  and  certain  viruses.   It  entails 
the  use  of  standard  tissue  culture  techniques,  chemically  defined  media  for 
bacteria,  the  Warburg  technique,  standard  chemical  procedures,  phase 
microscopy,  fluorescent  antibody  technique,  vital  dyes,  electrophoresis, 
and  chromatography. 

Major  Findings: 

During  the  last  year  the  major  effort  has  been  a  study  of  anti- 
body production  J^  vitro  by  cells,  presumably  macrophages,  derived  from  the 
peritoneal  cavity  of  the  guinea  pig.   Using  hemagglutination  of  sensitized 
tanned  red  cells  as  indicator,  cells  taken  from  guinea  pigs  immunized  with 
egg  albumen  release  antibody  J^  vitro.   While  results  have  been  somewhat 
erratic,  in  a  number  of  experiments,  antibody  production  has  continued  for 
days  or  even  several  weeks,  periods  in  excess  of  those  found  with  control 
tubes  in  v;hich  the  cells  remained  alive  but  were  not  allowed  to  grow.   Such 
antibody  release  has  been  in  excess  of  the  amount  present  in  the  cells  when 
harvested,  and  hence  represents  new  synthesis  of  antibody  by  the  cells  in 
vitro  ■   Production  of  antibody  appears  to  be  correlated  with  growth  of  the 
cells  and  continues  beyond  the  time  when  the  cells,  on  glass,  have  assumed 
a  stellate  form   This  morphological  change  in  the  cell  form  does  not  in 
itself  appear  to  be  associated  with  cessation  of  antibody  production.   There 
has  been  great  improvement  in  the  technique  of  harvesting  and  preparing  the 
cell  cultures,  and  antibody  production  is  being  demonstrated  more  consistently 
and  for  longer  periods.   We  now  have  a  system  which  appears  reproducible 
enough  to  allow  of  definitive  study  of  the  many  factors  involved  in  the 
successful  production  of  antibody  by  cells  jjl  vitro. 

Significance  to  the  Program  of  the  Institute: 

This  study  concerns  the  basic  interactions  between  host  cell 
and  infecting  agent  and  hence  any  contribution  to  knowledge  would  be  of 
significance  to  the  entire  field  of  infectious  diseases  and  to  the  program 
of  the  Institute. 

Proposed  Course  of  Project: 

As  stated  above.   Continued  emphasis  will  be  placed  on  the 
study  of  antibody  production  in  vitro.  .;;- 
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1.  Bacterial  Diseases 

2 .  None 

3.  Bethesda,    Maryland 


PHS-NIH 

Individual    Project   Report 

Calendar  Year    1961 


Part  A. 


Project  Title:   The  Role  of  Infection  in  the  Delayed  Deaths 
of  Mice  Following  Extensive  Burn  Injury 


Principal  Investigator:   Elizabeth  Verder,  Ph.D. 

Other  Investigator:   None 

Cooperating  Units:   Drs.  Sanford  Rosenthal  and  Carl  Millican 


Man  Years  (calendar  year  1961) 
Total:   3/12 
Professional:   3/12 
Other:   0 


Project  Description: 
Objectives : 

a)  To  review  literature  dealing  with  increased  susceptibility  to 
infection  following  traumatic  shock,  radiation  and  extensive  thermal  injury. 

b)  To  evaluate  findings  in  extensive  studies,  carried  out  in 
1943,  on  incidence  of  bacteria  in  tissues  of  burned  mice  and  their  role  in 
infectious  processes  causing  delayed  deaths  in  mice  following  extensive 
burn  injury. 

Methods  Employed: 

Standardized  techniques  for  the  isolation  and  identification  of 
bacteria  from  infectious  processes  were  employed. 


Part  B  included, 
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Major  Findings: 

Studies  indicate  that  generalized  infection  is  an  important 
factor  in  the  delayed  deaths  in  mice  during  the  three  weeks  following 
extensive  thermal  injury.   Bacteria  of  low  virulence  and  invasiveness 
apparently  spread  both  from  previously  localized  foci  of  latent  infection 
and  from  areas  of  colonization  on  damaged  surfaces. 

Significance  to  the  Program  of  the  Institute: 

Septicemias  and  other  fatal  infections  are  of  increasing 
importance  as  the  cause  of  death  following  extensive  burn  injury  in  spite 
of  advances  in  treatment. 

Proposed  Course  of  Project: 

Terminated. 
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PHS-NIH 
Individual   Project  Report 
Calendar  Year    1961 


Part    B.  Honors,    Awards,    and    Publications 

Publications   other    than  abstracts    from   this   project: 

Verder,    A.    E.;    and   Rosenthal,    S.    M. :      The   Role   of    Infection    in 
the   Delayed   Deaths   of  Mice   Following   Extensive   Burn    Injury. 
Proc .    Soc .    Exp,    Biol,    &  Med .       In   Press. 
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1.  Bacterial  Diseases 

2 .  None 

3.  Bethesda,  Maryland 


PHS-NIH 
Individual   Project   Report 
Calendar  Year    1961 


Part  A. 


Project  Title:   Bacterial  Food  Poisoning 
Principal  Investigator:   Elizabeth  Verder^  Ph.D. 
Other  Investigators:   None 


Cooperating  Units:   Varies  with  each  outbreak.   May  be  epidemiologists, 
sanitary  engineers,  clinicians,  etc. 


Man  Years  (calendar  year  1961) 
Total:   5/12 
Professional:   3/12 
Other:   2/12 


Project  Description:        .      ' 

Objectives :  ^  .   .  . 

a)  To  isolate  and  study  all  bacteria  with  properties  of 
potential  causative  agents  from  1)  persons  developing  symptoms  of  food 
poisoning^  2)  foods  that  could  have  served  as  vehicles  of  agent  or  agents 
and  3)  the  food-handlers  involved. 

b)  To  correlate  laboratory  data  vvfith  findings  of  other 
investigators  studying  the  outbreak. 

Methods  Employed: 

Standardized  techniques  for  the  isolation  and  study  of  bacteria 
which  may  or  may  not  have  been  associated  with  food-poisoning  previously  but 
which  have  some  of  the  characteristics  of  potential  causative  agents. 


Part  B  included. 
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Major  Findings: 

a)  Evaluation  of  data  collected  in  bacteriological  and  serolog- 
ical studies  of  organisms  of  the  Arizona  group  associated  with  a  food-borne 
outbreak  of  gastroenteritis. 

b)  Inconclusive  studies  on  an  outbreak  in  which  nine  in  a  group 
of  eighty  PHS  sanitary  engineers  became  ill. 


Significance  to  the  Program  of  the  Institute: 

With  a  large  increase  in  the  number  of  cooked  or  partially 
cooked  foods  which  nov:  are  available  in  a  chilled  or  frozen  state,  and 
with  the  popularity  of  both  hot  and  cold  "carry-out"  food,  food-poisoning 
due  either  to  infectious  agents  or  to  their  toxins  may  become  a  more 
important  public  health  problem. 

Proposed  Course  of  Project: 

As  outlined. 
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PHS-NIH 
Individual  Project  Report 
Calendar  Year  1961 


Part  B.     Honors,  Awards,  and  Publications 

Publications  other  than  abstracts  from  this  project: 

Verder,  A.  E.  :   Bacteriological  and  Serological  Studies  of 
Organisms  of  the  Arizona  Group  Associated  with  a  Food-Borne 
Outbreak  of  Gastroenteritis.   Journal  of  Food  Science.   In 
Press. 


• 


# 


DATE  DUE 


NIH  LIBRARY 

Will' 


ii'ii |i'|l'|l".iii|ili| 


NIH  LIBRARY 


3  1496  00238  2177 


